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A new use for the standard medical hypodermic syringe—cementing together parts of 


a plastic mode! used for investigating effects of vibration on generators and other larg: 
electrical machines before the actual units are built. The “shot” of acetone and plastic cement 
is injected into holes drilled through both parts to be joined. This novel method helps insure 
a better job of fixing sections of the model which must withstand vibrations from the electr 
magnetic driver’ shown at the top of the plastic frame. Use of the plastic mode 

nique developed by Westinghouse scientists 

vibrations where it is impossible to get such information by 


to test any large compiex machinery 
effects of mathematica 


tion. Use of a model saves costly design changes in the actual apparatus. 
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superior lubricants 
in molding compounds 


Metasap Calcium and Zinc Stearates are unsur- 
passed as lubricants — in molding compounds, 
or when dusted onto surfaces of mold cavities. 
Molders using them eliminate preform delamina- 
tion, and breakage of finished products, because ali 


ejection pressures are minimized. 


If the importance of economy cannot be over- 
emphasized in your compression molding, you'll 
find nothing more profitable than Metasap stearate 
lubrication. Metasap Calcium and Zinc Stearates 
will assure improved preforms, improved finished 


products, and increased output at less cost. 


outstanding thickeners 
for plastisols 


If you manufacture plastigels, look to Metasap 
Stearates. Not only have these quality metallic 
soaps proved successful gelling agents, but their 
ready availability and basic economy offer advan- 
tages you cannot afford to overlook, We'll be 


pleased to provide samples of — 


Metasap Magnesium Stearate 
Metasap Barium Stearate 
Metasap Calcium Stearate 
Metasap Aluminum Stearate 


at no cost and without obligation, to help you 
select just the thickener, or thickeners, you find 
best for the plastisols you are handling. 


For complete information, write 


METASAP CHEMICAL COMPANY, HARRISON, N. J. 


Chicago * Boston © Richmond, Calif. © Cedartown, Ga. 
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well, First thing to catch our eye was at 


njection machine with a capacity of 1: 


kg per shot. Taking my slide rule in hand, and translating, 
that comes out about 25 pounds! For comparison, the 800 

Ince achine shoots about 19 pounds. Sounds mighty 
t e! 


@ Looking a little farther along, there was a letter fron 


Italy, which we wondered about for a few minutes and 


then decided to print in full in this column. 


’ Last issue carried an article on the electrostatic prop 


erties of plastics, and would have carried picture of the 


YOUNG TOOL ENGINEER—Are you looking for a real 
future with an established firm with an outstanding repu 
tation? We want a smart aggressive man to work in the 
mold design and expediting branch of our Engineering 
Dept. Experience in the plastics industry is not essential 
and tool making is 


advancement excellent. 


but knowledge of drawing practice 
important, Opportunity for 
Write on telephone Supe rintendent of Personnel, Boonton 


Molding Co., Boonton, N.J. Phone Boonton &-2020, 


PLASTICS ENGINEER 


Diversification of extruded Thermoplastic products line 
by well-established company located New Jersey metro 
politan area creates excellent opportunity for man having 
some experience with rigid vinyls. Primary responsibility 
will be research and development. Please submit complete 
resume for prompt and confidential consideration to box 
# 1453, SPE Journal, 515 Security Bank Bldy., Athens, 


Ohio. 


employed as 


EXECUTIVE AVAILABLE. 


Plant Superintendent of a medium size 


Presently 
plant. Graduate 
Chemical Engineer; 24 years experience in Compression, 
Transfer and Injection molding, including all supplemer 
tary and finishing operations. Well versed in Development 
Methods, Personne] Manavement, Cost 


Desires permanent position offe) ne greates 


and Production 
Control, ete. 
opportunities to use the accumulated experience. Married 
and in excellent health. Highly qualified references avai 
able. 

Box 1953, SPE Journal, 515) Security Bank Bldg 


Athens, Ohio. 


VERY CHEAP INJECTION MOLDS 
GOOD) QUANTITY OF COMPONENTS 
MOLDS ARE FOR A 5° ROUND COMPACT.—A FLAT 
CIGARETTE CASE—A SQUARE CIGARETTE BOX 

\ PIANO CIGARETTE BOX AND A 16 CAVITY 
MOLD) FOR MIDGET WIND-UP CARS. PRICES AND 
ADDITIONAL INFORMATION UPON REQUEST. Box 
269, Dept. W, Erie, Pa. 


FOR SALE 
PLUS \ 


Across the Editor's Desh 
| 
p j @ Your editor sees a lot of mail in a month, and glances : 
i Z Z Z through a number of the foreign plastics maga; Nes as 
4 7 
T 
Thre 


At cross the Editor's 


(ror nued trow purge 


but the engraver was a | » too slow, So 


remedy that fault, and give Vou an oppo 


Ward T. Van Orman and Herbert 


been members of the Cleveland 


or Close » 10 vears now. 


~ 
Ward T. Van Orman Herbert A. Endres 


@ Forty-three years in the plastics business is long 

enough to learn something about plastics. Hence a salute 
to Clair J. Terrill. 

r Jay Terrill, Chief Engineer and General Man- 

the Harry Davies Molding Company for the past 

16 years, has retired from 

business as of January 1, 

1953. He has been in the 

molding business since 

1910 before the word 

“Plastics” was applied to 

the industry and has en 

joyved the highest respect 

of the companies with 

whom he has dealt for 

his engineering ability, 

both electrical and mech 

on designing of 

customer's parts. Through 

out the industry he ts 

known as one of the best 

men on mold designs for 

Clair J. Terrill plastic applications «and 

deas. One and all in the industry extend to hin 


health and happiness in his well 


FROM ITALY 


much obliged if you would, please, 
members of your Association to subn 
lest convenience, well cified offers 
machines, li . ials and inks 

we are int d to purchase. 
up-to-date Plant, fe mediun z 
making best kinds of Plastic Foils 

i it sizes and thicknesses, espe ciall 

rinting works and or for “plat 


vr enclosed samples) 
} } 


Progress Report On SPE 


From the Report of Retiring President 
W. O. Bracken, Submitted January 1953 
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is, at the 
( urs in wl 100 
luction, f 20% 
q Sheets of 300% a 
CASH SRT 
i: suitable for \ FOV 
q Covers of books, ete. 
3 2) Polyvinyl or other kind of plastic materials suitabl , 
L for making the said plastic foils or sheets. 
iva 


single market? 


MAKE FLEXIBLE PRODUCTS TOO... 
WITHOUT ADDED INVESTMENT 


e bound to one type of product, 
ne market, when it’s so easy to broaden 
range! All it takes to get your 
re of the big, profitable flexible-item 
rket is a change to VINYLITE Plastic 
dexible compounds. No extra equipment 
eeded — these versatile materials 
n be fabricated easily on your 
present machines. 


k at these properties. ..imagine the 
juct variety, the new sales potential 


lhave! 


FLEXIBILITY... to almost any degree, 
from soft and rubbery to semi-rigid... 
withstand long flexing without cracking. 


COLOR ...in practically every shade... AAN 
in transparent, opaque or translucent \ 
form with lustrous finish. 


DURABILITY. .. non-fading, abrasion- 

resistant... deliver extra-long service. 

RESISTANCE. ..to oils, most chemicals, 

corrosive atmospheres, greases, ~ 
water, alkalies. 


ADAPTABILITY... to high speed injection 
molding or extrusion. The temperature 5 


range for successful molding is e 
highly flexible. ny e 


You need only glance at these properties to think of a dozen product PLASTICS 


cations. And there are hundreds more, with new uses 


nstantly being found. It all adds up to a big, growing market — yours —A&)- = 
| without adding a dollar’s worth of new equipment. Take the 
step now! Get complete technical data, present applications pn 
VINYLITE Plastic flexible compounds by writing for the illustrated Salen com 
klet, “VINYLITE Resins ard Plastics — Extrusion and Molding 


ils.” Address Dept. PD-43. 30 East 42nd St., New York 17, N.Y. 


LONG WEARING feet. made by J]. R. Clark Co FLEXIBLE CASE for flashlight, molded in one UTMOST PROTECTION for tube and pipe ends 
V INYLITE flexible compounds are for iron piece from VINYLITE flexible compounds. Heat ind threads during shipping, storage, handling 

e legs. Non-skid, take rough handiing sealed, disposable unit is waterproof, tough is given by these tough, low-cost caps and 
Molded by Minneapolis Plastics inexpensive. By Hungerford Plastics Corp plugs molded from VINYLITE Plastic flexible 


66 Wacouta St., St. Paul, Minn Rockaway, N. J. compounds. 
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W.L. Gore 
BE. 1. duPont de Nemour and Co, 
Polyche) Depart ent 


Presented at the 9th SPE Conference 


fairly simple. 


W. L. Gore 


During the past 10 years the plastics screw extruder has become on 
of the most important devices for the fabrication of plasties into usefy 
articles. In spite of the widespread use of these extruders, only very re. 
cently have we gained an engineering understanding of their operation 
and as yet little application has been made of this information. The ¢ai 
in efficiency by applying quantitative engineering to extrusion operations 
may be very worth while in many cases, and the methods for doing so ar 


THE FLOW COMPONENTS 


\. Drag Flow 


A’ EXTRUDER CONSISTS essentially in a_ helical 


channel (the groove of the serew), one side of 


which (the surface of the cylinder) is sliding obliquely 
across the channel. This sliding action of the inside 
eviinder surface relative to the helical channel of the 
crew sets up a drag flow down the channel if it is filled 
with a liquid or granular material which can be sheared 
by the relative motion between the top and bottom sur- 
faces of the channel. This drag flow is portrayed in Fig- 
ive I. It is direeted across the screw channel at right 
angles to the axis of the cylinder and screw. Howeve 

the thread of the screw acts as a dam set obliquely across 
the direction of flow, and diverts a portion of the drag 
flow down the screw channel. The geometry of a constant 
pitch, constant depth portion of a reetangular-thread 
screw is shown in Figure II. A study of this geometry 
leads to the equation for caleulating the drag flow com- 


ponent along a screw channel: 


(1) T=DENN sin¥ cos 


where I) diameter of screw, inches 
h depth of thread, inches 
N rev. per sec, of screw 


@ angles of threads with screw diameter 

Qd inches per sec. drag flow along 
channel 

This drag flow component is the open discharge rate 


he extruder if there is no die connected to it to cause 


) «A ertes of papers on ertrusion ti eory was presented 
Sept. 18, 1952 at the ACS convention by W. L. Gore, 
R.A. Strub, J. F. Carley, C. H. Jepson, R. S. Mallouk and 
1, M. McKelvey. Publication of these papers is planned 
fi the May 19558 issue of Industrial and Engineer 


fhiis paper cere ane? 


The egquations used 


/ 


( ‘ fri. 


a back pressure. It is obvious that variable | 
depth serews will require more complicated forn 
this, but the open discharge of the common sere 
has a shallow-depth metering section is well re} 
by this equation if the screw geometry of the 
section is used in the equation. 
B. Pressure Back Flow 

However when a die is attached to the ext 
pressure is developed at the discharge end of 
channel which causes a back flow which opposes 1 
flow. If the channel cross section is slit-like (t! 
depth less than about 1,10 the pitch of the screw) 
effect of the sides of the threads in resisting ba 
is negligible and the pressure back flow can be ca 
from the equation: 


™Dh°P sin? 


(2) Q 


Where P 
u-— “extrusion flow” viscosity of the 


back pressure at the die 


L. effective length of the serew 

This flow must be subtracted from the dra 
give the output of an extruder against a giver 
The effective length of the screw is that port 
is filled with melted material. 
C. Leakage Flow 

When a back pressure is exerted against t! 
channel, leakage occurs across the tops of the 
threads due to the pressure differential across the 
This leakage must also be subtracted from the 
to give the resultant output. The leakage is cal 
from the formula: 


where: § the radial clearance between the 
the threads and the cylinde: 
t width of screw thread lands 


The volume output of an extruder, Q, is the 
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types of flow: 


Q= 


» Serew Characteristic 


he screw of an extruder is rotated at some col 
te and the back pressure varied by changing the 
e, the output-pressure relationship is called the 
characteristic. Figure III is a plot of this rela 


At zero pressure the output 1s equal to the drag 
the screw. At zero output the maximum pressure 
ed. The serew characteristic 1s a stra yvht line 


n) 


melt (high 


or high viscosity plastic 


This is the condition when the pressure ThOM 
of the drag flow and the leakag: 
ble). The advantage of the 18 helix angie ove 
is that most granular polymers appear to be 
forward from the feed hopper more efficient 


helix angle. 


s smalle 


ile up of Extruders 


general the seal 


nproport ? 
prop ion 


metric 


d amie 


_ short pitch (small helix angle,@), long screw 
\ 


» these two points, provided the viscosity of the 
and the effective length of the serew remain col 
\ study of both actual screw characteristic curves 
quation 4 leads to the following observations 
Serew characteristic lines at different rates 0! 
» of the screw are parallel and their intercepts 
e Q and P axes are proportional to the rates if 
. (provided the temperature and viscosity of the 
nelt are not changed). 
\ flat line is obtained by using a shallow thread 


1 


evrew characteristic insures a very constant output 
The maximum output of an extruder operating 
N sec. with a back pressure equal to P is obtaine: 
e helix angle @ is equal to 50 (pitch equal t 
ximately 1.8 1) and the thread depth h is set at: 

the output of this serew design is only s ight 

than one designed with the thread pitch equa 
meter (@ 18°) and the thread depth set at 


FIGURE I 
‘ BY SMEAR BETWEEN Tw MOVIN 
arace 
ara 
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FIGURE 
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p 
| | 
up of extrusion screws should 
unless heat transfer is im] 
ne 500 ‘ 
at is. a 4° HPter screw should be twice as long, : 
t 2 t nanaie PRE me } 
ce the thread depth, ete., as ao Ser and 
material at the same temperature and at the | 
k pressure. At the same rate of Ie ition the eS aan 
f the screws will ithe by a factor equal to the | —_ . 
ne the ate i ana niv a ) | 
the geometric ratio (i.e. the itpu if the 4 
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ilated from the horse power, Z, to revolve the serew 


7 + Ph ton? + 
h 2 tan 


the viscosity of the plastic in the channel 
and yu’ the lower viscosity in the smal! 


vhere 


clearance of the threads where the shea 
rate is high and consequently the temper- 
ature is increased. 

To be useful, the power equation must be applied sep- 
arately to each segment of the screw where the temper- 
ature and hence the viscosity are reasonably constant. 
Unfortunately we do not yet have good data for the 
viscosity of plastics, particularly under the conditions 
where a portion of the material is melted and unmelted 
particles are still present. A useful approximation is to 
calculate the heat necessary to melt the plastic and add 
the mechanical equivalent of this heat to that calculated 
from equation (7) for the melt end of the extruder to 
obtain the total power. The power required to melt the 
plastic will usually be much larger than that required 
in the portion of the extruder where the material has 
been melted, 

Manufacturers of extruders appear to design thei 
machines to scale up power and output by the square of 
the seale factor. This must be because they believe that 
heat transfer is the primary consideration in extrude: 
capacity. It should be pointed out that most extruders, if 
nsulated, will continue to operate with all heaters on the 
cylinder shut off, and often the temperature drop of the 
extruded plastic is surprisingly small. 


Extrusion Viscosity of Plastics 

In addition to screw dimensions and rate of revolu- 
tion the viscosity of the plastic must be known in orde 
to make useful calculation of extruder performance. By 
measuring the output of extruders and the pressure rise 
over the metering section under isothermal conditions fo 
this section, “extrusion viscosity” values have been cal- 
culated using equation (4). For the few plastics investi 
vated to date, this viscosity appears to check well with 
orifice flow viscosity where the average shear rate in the 
orifice is the same order of magnitude as the shear rate 
n the extruder channel. A great deal more work along 
this line is needed to provide “extrusion vicosity” data on 


all plastics. 


Proposed Design for Multipurpose Screw 

Obviously there is no single screw which wil! 
an acceptable job on all plasties for all types of ey 
However a screw stub with 3 or 4 interchangeab 
ing sections would cover a wide range of extrus 
A proposed design for such a universal screw 
in Figure IV. The characteristic of each of 
metering sections of a 2” screw operating at 1 
are shown in Figure V for “Alathon” 1 polyet} 
250 C, for HM 140 “Lucite” acrylic resin at 200°¢ 
FM 10001 nylon at 280°C, 

Future Developments in Extrusion 

It is our belief that these ideas on the ope 
plastics extruders are just the beginning and t} 
will be both refined and extended by extrusion en; 
Many innovations will be developed and the scope 
rication by extrusion will be greatly enlarged. Soy 
dictions may be challenging: 

1. Extruders will be operated adiabatically, t 
perature of the stock being adjusted by balancing 
screw and back pressure by means of a valve betwe 
the die and serew. 

2. Extruders will be operated at much higher 
revolution of the screw and the output of these ext 
will be determined by the available power rath 
by the screw diameter. 

3. Extruders will be built with large diamete: 
at the rear and smaller diameter at the front of the ex: 
der. The larger diameter feed section will insure at 
solid material is picked up at a high rate, and a 
will enable one to design screws to withstand hig! 
at the rear of the screw where torque stresses 
maximum. 

4. Extrusion molding will become the most eco 
ical process for forming thermoplastic mate 
articles of both large and small size. 

». Thermosetting resins, pastes and plastisols 
formed by processes utilizing screw extruders 
and or to pump the material into molds. 

These prophecies are based on the uniqu 
cality of the screw extruder as a device for heat 
tics by working them and on its efficiency and ve 
in pumping viscous plastics melts. 

If we are correct in our belief that extrus 
play an increasingly important role as the plasti 
advances, it appears advisable for plastics engines 
study this process, both to increase their personal « 
ence and to develop the process toward its ultimat 


tential. 
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perating Characteristics 
of Extruders 


J. F. Carley 
HIS PAPER MR Which had a diameter of 5.5 inches, a piteh of o 
GORE has given you and a thread depth of half an inch. From the flow equa 
J. F. Carley , the basic reasons why ar tions, which were used to design this serew, we figured 
extruder works. In_ this that it ought to deliver 1,000 pounds per hour of the melt 
d like to discuss the performance of real extrude at a pressure of 100 psi at a speed of 30 rpm. This grap! _ 
their performance fits in with these ideals. shows the relationship between output and pressure at a 
me begin by reminding you that there are two constant screw speed of 30 rpm. The circles represent the 
bs done by extruders. In the one class we have actual numbers we got, while the line gives the values 
s whose sole job is to pump a melted polyme that were caleulated from the theory. | think you can see 
melt reservoir through a filter or a die. We ca that while these points are seattered a little, the agres 
elt extruders. The other class of extruders has a ment with the predicted value is good. Suppose now that we 
‘bh to do. Instead of being fed melts, these ex run this same extruder at different speeds. At each speed 
are fed solid plasties, that is, strips 0 pellets o we will make various valve settings, and for each speed we 
, articles or granules of plastic or rubber. Thei 
take these particles and compress them, at the 
ne working them so much that they melt, then to Figure | 
the melted plastie through smearing heads, screen 2500 
and dies. We call these plasticizing extruders. I PERFORMANCE OF 
MELT SCREW 
ard section of a plasticizing extruder, where thi 5 
>000 AT VARIOUS SPEEDS 
e of the melt is being raised, we really have a 2000 
uder. In the section where the transition fron 
liquid occurs, we feel that by the time a fai 
nm has been melted, the mass is acting much as 1500 
nelt would. In the rear end of the extrude the 4 
es are moving in a way that has so far defied exact : 
s. and our pieture of what goes on there is not a 1000 50 RPM : 
sharp as the picture we have of melt flow OUTPUT, 
the last paper, Mr. Gore gave some equations PPH < 
ere cle rived from out picture of what Of na 500 SORPM 
ider. It turns out that they are also very usef 
the performance of plasticizing extruders, evet PRESSURE, PS! 
they may not apply exactly. 6 ie 
| considering the operating characteristics of screws, “¢ 100 200 Bo 400 Ps00 S00 
n with a melt extruder. For the sake of simpl 
ppose that instead of a die we have a valve or Figure 2 
of the extruder. Sinee we can open or close the 
much as we please, the different valve settings PERFORMANCE OF 
espond to dies which offer different degrees of MELT SCREW 
ce to the discharge. AT 30 RPM 
pose that we have such a set-up and that we are ; 
the screw ove at some definite speed. Without Oo , 
that speed, let’s make a number of valve set Ng 
After making each setting, we will measure the oO ) 
m rate and the die pressure of the extruder. Now O 
VY says that if the valve is partly closed, the 500: S 
should rise and the output should fall. If we O 
graph of production rate plotted against the ) 
essure we would expect that the rate would be Oo 
when the valve was wide open, and that it would PRESSURE , PS! O | 
when the valve was closed. In the first figure I a a 200 380 ODO 200 
— ade such a plot of data taken on a melt extrude) 
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Figure 3 


PERFORMANCE OF 


MELT EXTRUDER 
1500 ouTPUT, wiTH MELTS OF DIFFERENT 


\ PRESSURE,PS! 


400 


hould wet a lime with the same slope aus this one. But t 
higher speed we ean naturally expect to get more it 
if the extruder, so the line will be located highe iy) 


fivure we have plotted three 


The 


mn the graph In the second 


of these lines on the same yraph. lowest one 1s 


line for a speed of 30 rpm which you have already seen. 
The other two are for 40 and 50 rpn Let’s run up along 
the line representing zero pressure, at the left edge of 
the graph. The sloping line for 30 rpm intersects this 


certieal line at an output of nearly 1000 pound 


lhis implies that for every LO rpm of speed, we get al 


most oO pounds per hour of output. So fo 10 and 0 
pm, we should get a little under 2000 and 2500 pounds 
per hour, respective ly. And we can see that this is actu 


ally what we do get. As we go to highe pressures, the 
at any speed drops off, but since the spacing be 
the the 


pounds per hou for 10 pm 


output 
down, 


is ke pt cor 


tween the lines stays same all Way 


ditference of 


tant as the pressure changes. 


What will happen to the screw characteristics, as 
these output-pressure graphs are called, if we change the 
viscosity of the melt? Remember that the back flow, 
vhiech euts into the production rate, very much like 
the flow of any liquid in a pipe under a difference in 
pressure. You can imagine the spiral channel of the ex 
truder screw to be a pipe with a reetangular cross-section. 


Now the resistance to flow in such a pipe depends on the 


viscosity of the liquid the highe the VISCOSITY, the 
slower the flow. So we expect that if the Is 
aised. we will get proportionately less back flow in the 
extruder, and the production rate will go up. In the third 


have plotted the screw characteristics for the 


had 


but with materials of different viscosities being 


we 


sume serew that we hefore, run at a constant speed 


of oO rpm, 


feral 

The first thing you notice about this picture is that 
all the lines converge to the same point for zero pressure, 
and this is the same point we had on the other two figures 
fo the 1) rpm serew speed nearly 1.00 porn This eco 


vergence to a common point tells us that the 


zero pressure is independent of the viscosity of the me 


rhis maximum output is called the drag flow or open dis 


charwe. and it was represented by the first part of the 
flow equation. If you were to refet back to that equat 

you would find that the viscosity doesn't ente nto that 
first part, but only becomes important when a pressure is 
wene ated So these graphs have checked that point rf the 


Te 


extrude. theory. Now, as we said a moment ag 
pect that the lower our viscosity, the smaller t 
put that we will get at a given screw speed ar 
sure. The top line on this figure represents the 
ance of the extruder with a melt having a vis 


about 1800 poises, and the lower lines are for suc 


lower viscosities. 


only 500 
60 psi was enough 


truder. With a 


the top line, a back pressure 


by only 10 percent, 


the lowe viscosity. 
Let's stop ne rt 
heen covered so fa 


of melt extruders 


instead of 


poses, we Can 


a 


\ 


Ve 


st 


Viscosity 


At the bottom, when the vise 


that a back pressur: 


to cut off the whole output 


of 1800 poises, repress 


ti 


of 60 psi reduces 


100 percent, as 


and 


summarize 


rave found that the pe 


is accurate ly 


described 


equations. And we have found that, once we hi 
the dimensions of the screw, the production rat 
with increasing speed, increases, but not prop 
with increasing viscosity, and decreases with ris 
sure. The fact that we have verified the the 
with respect to speed, viscosity, and pressure Is 
enough that the est of it is al ight, too. But 
actually proved it out on many screws of ditfer« 
and various thread depths, thread pitehes, a 
widths. The equation for the power consumpt 
fairly well proved by experiments. And since it a 
exactly the same considerations as the flow « 
there are really no new ideas in it—we can Ust 
confidence. 

Let’s think for a minute about a pa f ex 
that look very much alike except that one is muc 
than the othe That is, the dimensions of the tw 
are all in the same proportion—the little one ts 
model of the big one. Our equations show that 
bie one is) twice the size of the little one, ther 
duction rate should be eight times as great, but 


vyenerate the 


use up eight times as much powet 
practical value of these scale-up ules is this 
use an small model extruder to tell us how a bigs 
expensive machine W work, before it is built 
Now these ideas that the output and power 
tion should eg ip in proportion to the volume otf 
chine came from thinking about melt serews bh 
have found that they also apply to plasticizing ext 
and it is plasticizing extruders which are most i 
to us 
What about the performance characteristics 


dit 


pressure, 


The big 


one \\ 


as the smal! 


ticizing extruce s” Do they follow the simple 


tionships that worked so 


t? 


answe is sometimes 
pending on how we 
melt to the mete ny 
lecide where the ext 


there is nothing to keep us from actually measuri 


put and die pressure 
output at zero press 
chine, since it 1s not i 
Figure 4 is a sketch 
made for a Numbe 
atio in this screw 


was polyethylene fluff, whose bulk 


sect f a screw 
same fluff in a bag 
atio of 1 should 


u 


sitv of 


Also, we 


ude the melt 


l 


tl 
of 


al 


Royl 


t 


ao, 


melt section. 


well for melt extruce 


sometimes they 
ear end of the extruae 
Also, it is not 


sectiol beg 


ean calculate the 


that is, with no die o1 


atfected by the le neth of the 


2-inch di: 


» 1. The feed for this 


density 1s ab 


extruded melt. We have 


fluff particles in the heli 


a ly less than the dens 
wing for this, the con 
ugh so that the feed 
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POLYETHYLENE SCREW 


much melt as the metering 


t us 


Also, as you can see from the 


ed nearly two turns beyond the feed 


at all. We 
parts of 


essed consider this t 


mp 


because all the serew con 


neariy the 


The 


accompany 


nes ale Ssanie. 


s due to an 
centigrade. An 


up 


ature of 14 deg 


ees 


change of 


caleulate that 


ire and snea ate, We 


are about what they should be. 


from 


comme 


not enough capacity 


e capacity of the mel 


Llamete of the screw would 


vet enough 


These more 


Right 


Will «discuss 


| points 


lows now I'd like 


at fol 


a taken from a very complete stud) 


This ent 


somet 


mes calle 
depth ot 


with large fillets a he 


The piten 


grows less until at the last tu 
The 


eb we 


compression ratio of this screw 


have plotted the perfor 
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sketch, the 


polyethylene viscosity \ 


the biw screw as We & 


‘tion cal 
Tee 


wrt before 


see 


o be a wood 


pieme! 


The shallow thread in the metering zone wuaral 
her flat characteristic, which means that athe 
res in the final pressure can be tolerate vitt 
effect on the production rate. 

tested this screw the Royle wid Wwe 

me rather elaborate arrangements 50 that we 

now just what went on during the experiments 
fivure shows the output-pressure characteristics 


rew at speeds of 15, 30 and 69 rpm. The points 
e vertical axis are the maximum flows calcu 
m the theory. Each of the other points repre 
sperating condition during a day's running, afte 
ive conditions had leveled off. So these points 
firmly established. You can see that the slopes 


and const ucted a 20-inel Scie 

lat to it il all espects Dut tel 

arve. Thus, we hoped to get about a thousa! 


aa 

about tou 
oot f he 
! ana 


Figure 5 


PERFORMANCE OF 


PRESSURE ,PS! 
) 1000 2000 


Figure 6 


PERFORMANCE OF 
RUBBER SCREW 
WITH POLYETHYLENE 
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3000 


A 5 
0.050° 0.25° 
69 RPM 
99. OUTPUT, 
PPH 
r 
10 
407 
ot from what *e \ 
\  37RPM 
e result encouraging \ 
Cy 
« 
hat \ eports on the operation of the 20-inehe PRESSURE, P< 
that this is what we are getting, besides this, the ( a 601 BO! : 
mnperature and pressure are about what We had j 
i Screws behave as wel as It vite 
I that an extruder is not putting out what if shoutc x 
fron the of ts rrie'te ret sectiol 
vhen we enamine such secrews a tthe more close ATE 
! tind that some part of the screw 1s inable to kee ; 
the other parts. A trouble is too 
ssion or for s Tee Some 
| have to be dance 2 | 
smal er to MM feed capacity. M ouTPUT 
ce of a 2-inch extruae ler was fitted 
Ly pe of screw Which 
It has a constant chann 
faind 
che at the Teed t 
mance characte 
Elev 


ut speeds of 9.25, 22.2, and 37.0 


very ditferent from the st 


ve seen for othe 


aight neXt SIX 

screws. At zero pressu 

arver discharge than we have at even a small! bac 
We noticed when we pulled this serew immed atio, when fillets are allowed 

after each run that at the lower pressures, the . We extruded “Lucite” 

carried farther along the 


we decreased the dic 


re we hat depth is adually reduced to inch; and 
SIN int | Ss constant at tnat The ove 


polyethylene cubes were 
w before they melted. As 


the pressure 


with tl 


and this compression is barely enough to con 
opel rranules he density of melted “Lucite.” But 
rose and most of the cubes melted soo: granules in the feed section of a sere 
At zero pressure about half the product consisted of ss than their density in the carton. Wher 
OO psi nearly all the solid w 


ted by the time it had 


we 
inmelted cubes, while at as thi it looks as if the feed section of this 
of the way 


SC 
vyone two thirds able to keep up with its metering sect 
the hopper to the die. Because of the very deep 


rea we have plotted ar 
changing pitch, this serew 

section to speak of, and there 
ion im output with rising 


output-pressure ¢! 
and constantly lis screw. The line fixed by these poi 
us an observed drag flow which is about 


helow the caleulated value, 


has istic for tl 
is a sharp 
pressure, It’s not an 


twenty 


indicated by the filled 
ated case, by the way: we have seen the same general above. I’m sure a better design could be foun 
performance in the 


extrusion of plastics with other deep truding “Lucite” 


: n the next paper, Dr. MeKelvey will show 
Po wind up, let’s look at the characteristic of 
crew that has 


these deas, whiel have beer sifted out of o 
been used for extruding of extrusion, can be put to work in designing 
neh serew having tant pitel 


creWs, 
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dubo 
Poluche 
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ia OUR WORK ON ENTRUSION we have found 


ised than melt extrusion. 
convenient to classify extruders into two 


This Is Cf 
groups, melt design of screws for plasticizing extrude 
extruders and plasticizing extruders, lr melt extrusion design of plasticizing extruders is a com} 
business and we have found it 

as a pump f ! 


mus liquid, building up enough pressure to 


the plastic material enters and leaves the extrude convenient, in ou 
uid state The extruder serves vy, to break up the truder into its component 
Ther conside the and operation of eac 
al through the die at the desired rate. arately, realizing, of rse, that the operation 
example of this type of operation | 


no better than the ope 
of nylon filaments. In plasticizing Weakest of its component 
feed material enters as solid granules or pellets and 


is hows a schematic di: am of 
compacted, and forced through the ! “ 


i! 


as a Whole car 


parts. 


zing . | have chopped it up into 
state. Plasticizing extrusion is probably fa 


compression section, tl 
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Feed Sections 


curve shows approximately 


GENERAL CONSIDERATIONS 


pose of the feed seetior Is to PIcK i} 


the 


from feed 


the main part of the extruder. It is 
hat the capacity of this section be at least 
the desired capacity of the entire extrude 
ion't have a detailed mathematical 
ement of eranular solids in the helical channe of 
ile screw, but we do have some ex} imental 
ch we use as a basis for our designs. The amount 
ven material carried forward by the feed seetion 
screw depends, as a first approximation, upol the 
d depth of the channel, the speed of rotation rf 
vy. and the diameter of the screw. We have ca 
some experiments with polyethylene cubes i 
y short screws and barrels so that we could 
ctual measurements of the amount of polyethylene 
ip by serews. These experiments wer un at 
emperature with serews that had no compressiot 
The cubes were picked up at the hopper and then 
it the end of the screw after one or two turns. 
?_inch-diameter serews Which had different 


th 


ted SIX 
and channel depths. Experiments were run Wi 
the serews at 10, 20, and 40 rpm. 


lrew the following conelusions from these exper! 


In the range of 10 to 40 rpm, the speed of ro 
f the serew had little effeet on the amount of 
ene picked up per re rolution. In other words, 
viven serew, the rate is directly proportional 
speed. 
) The pick-up capacity of the screw increased as 
he channel depth and pitch increased. 
)} The length of the feed port opening 
ntrols the amount of material picked up. The 


n the bar rel 


im length of the feed port opening should be equal 
pitch of the screw. If it is longer than this the ca 


will not be increased, but if it is shorter than the 


the capacity will be reduced. 


m these experiments we obtained the pick-up 
ties for 2-inch screws. In order to extend this data 
er size screws we applied the cube scale-up rule to 
vhich merely assumes that the capacity Is propo) 
to the volume of the channel. In this manner we 
ited the pick-up capacities of similar feed sections 
ver diameter extruders. Figure 2 is a plot showing 
sults of our calculations. We have found this plot 
n our design work when we have to specify pitch 
annel depths for the feed sections of screws. 
tering Sections 

w, for the moment, let us skip the compressiot 
and look at the metering section. The purpose of 
etering section is to take the molten plastic from 
npression section and build up enough pressure to 
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the working section, and the sect 
and operation of each of these sections W ‘ 
sed separately. On the same liawral uve 
th 
t nereases along the length of the screw and thet - - | 
as the material Hows Dy) he and 
t the screen pack and die. The threaded portion of . i | 
serves two purposes; first, it compacts and a A 
plastic material, and second, it builds up the ——— ‘ 
that 1s required to Tore the molten mate a is r 
eto nd through the sereen pack and die at t > 
ite f production. = 
TY \ \ \ \ ] > J. 
PC and FEED PICK UP COMPRESSION METERING WORKING FORMING 
j 
6 
| | 
| 
Res | 
0 | 
| | i 
| 
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pedo and hrough the se 


if and die at the desired ute 
ct “uliso to mooth out irrgularities in flow caused by 
ctuating pre ires at the die or in the compression 
ection The design of the metering seetion natu ally 
epend ipon the nature of the } cessing job that the 
| to be called on to do. For example, if. the 
or pecifications call fo forcing the polyethylene a 
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DESIGN I: 
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COMPRESSION METHOL 


HANNEL DEPTH 


SEC TION 


through a irge die Which has a low esistanc 
then the mete ne section Ca be shorte ar 
cul bye deep and consequently the ute 
can be highe 

The important thing about metering sect 
characteristic relationship between the flow rat 


pressure d op and the etfeet of the Operating a 


variables on this characteristic. The charact 
metering sections can be calculated quite accu 
the extrusion flow theory which has been discuss 


papers. As an example of how the ff 


previous 


pressure drop characteristic of the metering s 
affected by the shape of the channel, I have ealeu 
characteristics of two different metering sections 
plastic melt in this example I have taken an 
1 polyethylene resin which has a melt index 

extrusion temperature was taken at 170°C. In the 
tion of characteristics one must have a 
the effective 


as a first approximation, the effeetive extrusion 


Screw 


viscosity of the material. For poly 


depends upon the temperature and the melt inde 


material. From our experimental 


extrusion we have been able to econstruet a cha 


‘A 


work on. poly 


gives polyethylene viscosities as a function of tem. 


and melt index. This is shown in Figure 


“Alathon” 

viscosity of about 0.05 = (foree)-see sq. in. 
Figure 4 is a sketch showing the two differe: 

ing sections which I have selected for this exam 


metering sections are 2 


of rotation is 60 rpm. Section I is & inches long 


a constant helix angle of 20° and a constant 


depth of 0.075 inches. Section II is the same lenyt 


has a channel which is 0.2 


inches deep. 


Its 


ne 


is 10. Both of these sections have a land widt} 


inches, 


Now, using the extrusion flow equation, we 


culate the pressure-flow rate characteristies f 


metering sections. Figure 


istics. Knowing the process requirements it now 


an easy job to select the type of metering section 
be best. For example, if we must operate at } 


above S00 psi and with \ steady out] 


metering section IT will give 
puts. On the other hand, if we have a process w 


die resistance is very small and we do not need 


1 polyethylene resin has an effective es 


higher and more stea 


inches in diameter. Th: 


» shows a plot of the cha 


or sereen pack, the pressure equirements will be 
design IT will give a highe production rate. Ea 
cessing ob must he considered separately wher 
to designing the metering section of the serew \\ 
process specifications are known, then severa 
sections can be calculated and the one which best 
the process requirements should he selected, The « 
Which are used to ealeulate hese characteristic 
heen presented and in the preeedir 


Compression Sections 
The COMPLressiol section connects the fen 


thre mete ria 


packed pelle 
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-. force the melt past the toy EE een a very steady rate through a die which has a | 
} } 
a “ance to flow, thet the channe i! the mete ne 
aa must be quite shallow and the section itself must 
| 7 } 
‘sod On the othe hand, if the material is being , 
4 
— 
| 
‘ 
t 
= 
| 
A - 
at 
rn | 
‘ 
De REA NG 
MEME section. Its purpose is to take the 
or rranules of solid material from t 
section and to compact and melt them so that a cont 
eam of molten plastic lea this section to « 
ne sectior 
| START OF COMPRESSION SECTION END OF COMPRESSION SEEM In the design of the compression section of a | 
; | extrude we are generally faced with three } 
Fourteen 


worked, 


nave 


sectiol the form of fa rly loosely packed WOrnl i 

tnules and leaves as a melt Conse ently of the desig! \ torpedo is capable of applying fares ] 

lite a larwe decrease in the specific volume of AMOUTT ol chanica pia H wevelr, 

4 

and to p event a spaces 0 voids the lume there are many Ways of app mechanica 

int el must be decre ased a corresponding amount plastics and total work added pe! pound of plastic Is a 1 
poo criterlo! of effectiveness ko example, very 


e we generally take the ratio of the melt density 


stresses can be applied for short pe iods ¢ 


density of the solid cubes as the minimum fo 

ession ratio. The bulk density of polyethylen low stresses can be applied for long riods of time ane 
however, a function of the size and shape o! the n each case the same amount of mechanical werk cat 
ey in Which the measurement 18 made. We have result, but the effect on the plastic may be vastly diff 

veral measurements in containers which are abou ent. The torpedo, regardless of its design, operates al 
e size and shape as extruder serew channels and rathe ww stresses and unless it can be demonstrated that 
ties lower than when we made the measurements n the particular appheation tov stress work will be 

beneficial to the plast ec, a torpedo shou d not be spe cified , 


drums. Therefore, for polyethylene cubes the 


compression ratio 1s about 3 to 1 and generally The sereen pack serves a ditferent purpose Its p 
ise at least 4 to I. mary purpose Is to act as a filte to stram out foreig! 
articles t] t ] ‘ th \ \ to tl ) 1 
next que stiol is then, how do We obta this ‘ pa 1C hat mays Nave vay pried 
lnereast the channel volume Gene ally there \ scree! pack ottel ised a yu “a mea 
tru ) if ) ion th this 1s 
we can do this. We can dex rease the de ptl pri the ex lider, DU our opiniol a 
dos } designed s 
or we ean decrease the teh of the ere innecessary and i} \ le cre 
ethod is commonly used. Sometimes We see a con We pecity he minimun scree! 
f both, but this is not very commo} Is there an adequate filtering Job for the pa ticular applieatl 
intage of the on method ove the other? As ta KE. Power Requirements 
now both work equally well in compacting ana The powe equired to the ad e of a pla ( 
plastic. choice of Which cestt s used extrude depends upon three factors: (1) the rate of 
yoon {} temperature bet wee tiie 
sectiol 
and 
kor almost all applications th vide-shallow 
If we assume an overall temp ature difference Tron 
prete able to tl neari squi 
fera ‘ irly square channe In o heating medium to the polyethylene of 100°C and that 
example of the cha acteristics of ditferent mete 
the extruace has a length to aio of TOT 
ctions vou will remembe that the nearly square ‘ ‘ 
ther ve can calculate he total heat transferred 
vould be satisfactory only for a very low: pres ' 
plastic as a functiot oft the crew diamete t hese 
ations. Certainly, when you n ust extrude past a ] : 
assumptions We obtain the formuta 
ind through a screen pack, the wide-shallow type 
nel will be necessary. Therefore generally in ou 
whe ris tl {ramet tl trud nel ) 
ve obtain our compressio! ratio by decreasing the el 
H is the heat transTerred (HI) 
The powe that must be Dy ‘ 
enyth of the con yression section is harade } } 
| bs tained by subtracting the transferred heat (H) fron the 
generally lesig d with a length to 
total powe requirement The total power required ae 
about 2 diameters 
the extrude and the ute eK ‘ 
of about 6 to 8 diameters to he 
pilot f total energy equirement ‘ the exit temypre 
comp ession ! ul ne © : 
e usually give about 60°. of this length to the 
stock temperature f 20 C and neglected the pressure 
section and about 
1) Toor . 
pedo and Screen Pack neh diameter extru 
torpedo and screen pack are not really pa t ol at a rate of 50 pph at temperature if 200°C, From Figu : 
ew design, but they greatly affect the operatior 7 we see that the total eners equired is 0.11 HP } po ‘ 
e it is very important to consider their function Since we are extruding at 50 pph we need 5.9 HP tota é 
pose and to see what effect they I ‘ nm the yy The amount of heat that we can transfe s calculated i 


{ gn of the extrud 


desi 
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4 
t is the compressio! ratio that Is required, s¢ Lhe nly rea yy putting a torpedo o1 bullnose on 
i, we obtain the comp essio! atio, and By the nt { in extruder scre™ should be to 
should the sectiol be” I must admit Ut! at We chanica \\ k to the motte! piastic Since the t pedo 
very much about the comp ession sectiol We mparts 1 forward motion to the mett, all of the materia a 
» ideas that we use in design, but as for any must be forced past it by pressure flow his means tha 
i} or experimental ustification of hem, a we the screw = required to build a highe pressure When a } 
- ‘ Ee torpedo is used and consequently, for a given productiol 3 
Fiftee) 


Therefo e, the ¢ 

of 3 HP to the screw. 

FIGURE 7 Consider now an 8-inch extrude: produce 
of polyethylene at 275 C. From Figure 7 we 


energy required is 0.146 HP-hr = giving a 
HP. From our formula we calculate that we 


POLYETHYLENE ENERGY REQUIREMENTS 
n about 40HP. Therefore, f this case we 
106 HP to the serew. 
DESIGN OF A SCREW FOR A POLYETHYLE\:! 
FILM EXTRUDER 


Now let us consider a specific design probk 


problem was to design a high capacity screw fo: 
trusion of polyethylene film with a No. 5, S!2 in 
through a screen pack and then through a sheet 


REQUIRED (HP-HR/ LB) 


which has a slit opening 0.012 inches by 65 inches 
the machine was originally put into operation its 


woORK 


tion rate was in the range of 400 pph to 500 pph a 
caliper of the film was maintained at about plus « 


om 30 500 250 30. The nominal operating speed was 35 rpm, 


PRODUCT TEMPERATURE (°C) polyethylene was extruded at about 275 C. Al 


years ago the operator wanted to increase the p: 
of this extruder by about 50% to 650 pph. He 
that the rate could be increased slightly if the sere 


were increased, but then the caliper of the film e 
be maintained within the required limits. So, at that 
a new screw was built for the machine. With t 
screw turning at 60 rpm, the machine produced 
a a desired rate of 650 pph and the uniformity of 
was satisfactory. This rate, however, represents 
SCREEN PACK CHARACTERISTICS the maximum that can be obtained with this sere 
the existing process conditions. At the present 1 


operator wishes to increase the production rate 


machine to about 1000 pph, and we at the du I 
DIE + CLEAN SCREEN PACK 
perimental Station have been asked to assist i 
sign of a new screw which will produce at the 
level. 

First, let us consider the pressure-throughout « 
teristic of the screen pack and the sheeting die. | 
ately, the machine has a pressure gage which is 
between the end of the screw and the screen pac! 
gage gives us the pressure that the screw gen 


OIE F+CLOGGED which is the driving force pushing the molten polyet 
SCREEN PACK 


through the sereen pack and the sheeting die. The 

we have some points with which to construct a pres 
rr discharge plot for the combined die and sereen pac! 
PRESSURE (PS!) 


know that for simple viscous liquids the flow rate 
rectly proportional to the pressure drop. Thus, fo 
liquids a plot of throughput versus pressure wo 
a straight line on linear graph paper. Howeve 


ethylene is not a simple viscous liquid. It is non-Ne 


ian and therefore does not have a linear charact 
Experimental measurements show that, ove! 
ranges, polyethylene obeys an exponential flow lav 
FIGURE 9 means that, if we plot the flow rate versus the pr 
drop on log-log paper, we will get a straight line. B 
SCREW NO! method of plotting we were abe to extend the ra 
the available data and construct the pressure-discha 
characteristic for the combined screen pack and die. \ : 
get a series of lines because during the operation 
machine the screens become clogged which causes t! 
resistance to increase and changes the characte 


Therefore we worked out two characteristics, one f 


clean sereens, and the other for the screens whet 


are in their worst condition just before they are rej 
Figure 8 shows both of these characteristies plott 
DECREASING PITCH — CONSTANT CHANNEL DEPTH linear graph paper. What happens to the operation 

machine as the sereen packs become clogged? As 


that at the start-up with a clean screen pack, the 
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COMES 


A on Figure 8. Now, as the screen pack 


a higher and higher pressure is required to force 


ethylene through at the same rate. For example, 


vanted to maintain exactly the same throughput 


have to keep increasing the speed of the screw 


build more pressure. Eventually we would reach 


nt B where we would need a pressure of about 
On the other hand, if we kept the speed of the 
constant our throughput-pressure relationship 


follow a path similar to A-C on the diagram. The 
slope of A-C depends upon the screw design. In 


the speed of the machine is usually controlled 


approximately the path A-B is followed and when 


essure rises too high the screens are removed fo 


Now, let us consider the design of the original screw. 


‘ 4 is a sketeh of this screw which we will cal! 
screw No. 1. The depth of the channel is constant at 1.25 
iver the entire length of the screw. The length 


screw is 77.6 inches and the diameter is 8.5 inches. 


tch, which is 11.0 inches at the feed end gradually 


down to 2-'4 inches at the delivery end. The pitch 


constant at 2-14, inches for the last three turns 


lelivery end. 


\t the feed pick-up end of the screw the ratio of the 


to the diameter is 1.3 while the ratio of the chan 


epth to the diameter is 0.147. Using our chart of 


capacities we see that the estimated pick-up ca 


of this screw is about 1 pound per revolution. 


efore, at a speed of 35 rpm the serew can pick up 


100 pph. The compression ratio of this screw is 6.4 to 1, 


n our opinion is sufficient. 


Ve were able te get some operating data for this 


The control point for the product temperatui 


) 


is 275 C. Production ranged from 400 to 500 pph and 


essures from about 900 to 1400 psi. The nominal 


speed was 35 rpm, but actually ranged betwee) 


10 rpm depending on the condition of the scree: 


Ve cannot make an exact calculation of the screw 


icteristic, since this calculation depends upon know 
the viscosity changes along the length of th 
However, we can calculate the drag flow rate, 
is the theoretical maximum throughput at zero 
e, because the drag flow is independent of the 
ty of the material. This gives us one point on the 
e-discharge characteristic of the screw. We get a 
point (440 pph at 1000 psi) by using the operating 
From this characteristic, which is for 55 rpm, the 
el characteristics for 50 rpm and 40 rpm ean be 
icted. Figure 10 shows these characteristies plotted 
with the die characteristics. The intersection of a 
characteristic with a die characteristic is an ex 
operating point. Due to the variable nature of the 
| screen pack characteristic and the variable screw 
there is not one operating point, but an «rea of 
e operation. This area ts bounded on two sides by 
' rpm and 40 rpm screw characteristics and on the 
two sides by the two die characteristics. We have 
itted on this graph the reported operating data of 
achine. Most of the points fall within the area of 
S e operation or very close to it. Notice also that the 
has been maintained by controlling the screw 
so that the actual range of production falls within 
1) to 500 pph bracket. 
crew No. II which is currently in operation is con 
bly different from Screw No. I. Figure 11 shows 
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a sketch of this serew. The length and diameter are 


the same as before, as the screw must fit in the same bar 
rel, but now the pitch is constant at &.5 inches over the 
entire length of the serew. The channel depth decreases 
uniformly from 0.75 inches at the feed end to 0.25 inches 
at the start of the metering section. The metering section 
of the screw consists of three turns having a total length 
of 26.5 inches with a constant depth of 0.25 inches 
At the feed pick-up end of the screw the ratio of the 
pitch to the diameter is 1.0 while the ratio of the cha: 
nel depth to the diameter is 0.088. From our chart of 
pick-up capacities the estimated capacity of this section 
is about .75 pounds per revolution. Therefore, at 60 rpm 
this screw ean pick up about 2700 pph. The compression 


Seventeen 


FIGURE 0 
| 
‘ FIGURE 
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| 
J 
PE 


atio of this serew is 3.0 to 1, which is less than what 


Ke oO use, 


The polythylene temperature is controlled at 275°C. 


The production rate is in the range of 500 to 650 pph with 


the screw speed from 55 to 65 rpm. Pressures range from 


te L500 psi. 
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We established the screw characteristic fo: 
in the same manner as we did for the other screw 
12 shows the calculated screw characteristics 
along with the die characteristics. Reported 
data for this screw generally fall into the calculat 
of possible operation. 


After studying the characteristics of Screws 
it becomes apparent that for operation with “Ala 
polyethylene resin at 275 both screws have ce} 
istics which are entirely too steep. These steey 
teristics give back flows which are much too la 
consequently we get low production rates. For t 
of application the wide-shallow type of metering 
as in Screw II should be far superior to the nea 
type section that Serew No. I has. However, 
very fluid material and the relatively high pressu 
we have to work against, the channel of Screw N 
not shallow enough. By further reducing the d 
the channel we can cut down the back flow great 
not lose too much drag flow, since back flow is pro; 
al to the cube of the depth while the drag flow 
portional only to the first power of the depth. 


The question is, how far should we reduce th: 
of the channel in the metering section? We can ca 
the new depth with the extruder flow equation, but 
we must determine the two unknown quantities, 
average effective viscosity and, L, the length of the 
in which the polyethylene behaves as a liquid. Sinc: 
No. Il is very similar to our proposed new design, 
the performance data for this screw to back calculat: 
product of the average effective viscosity and eff: 
length. We calculated a value of 0.20% see in. | 
1} outlines this calculation. We then used this va 
calculate characteristics for the new screw. It 
out that a depth of 0.125 inches gave us about the 
characteristic. Figure 14 shows a sketch of our new s 
design. The characteristic for this screw is plotte 
Figure 15 along with the characteristics for Serews | a 
II. This plot shows that with Serew III the thro 
will be between 950 and 1050 pph with a_pressu 
1400 to 1800 psi. Screw speeds will be between 
65 rpm. 


1000 pph represents about the maximum capa 
for this machine if we stick to the present scree! 
and die design. If we could change the screen pac! 
die characteristic by replacing the present scree 
with a smaller number of larger mesh screens we ¢ 
further increase the capacity of Serew No. IIT. Fis 
shows that an even larger increase in capacity c¢ 
obtained by operating Screws I and II at very low 
sures. This could probably not be done though, becaus 
With these screws, unless we have a relatively hig! 
sure the polyethylene would pass through the mac! 
without being uniformly melted. In other words, 
Screws I and II there is probably a rather high mu 
pressure that is necessary for any type of operatio! 
doubt very much if either Serew I or IL would op 
at pressures much below about 800 psi. On the othe 
Screw III could probably be operated down to almost 
pressure. At least, this has been our experience 


similar screws of a smaller diameter. 


We have calculated the power required for this 
using the general method that I outlined in the pre 
section. According to this method of calculation abo 
HP must be supplied to the serew. Allowing 25 H! 


losses in the drive and motor the total power rr 


would be about 125 HP. 
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G. J. SCHUSTER —Plant Monoger 


EXPERIENCE: tool and die making—33 years; in 
plastics industry—30 years; 
with Nework Die—30 years 


TRAINING: Fowcett Technical School. 


W ere awards handed out for excellence in 


moldmaking, it's safe to assume that Newark Die's 


W. J. TRAUTWEILER — ; 


famed master mold technicians would take the 
Chief Engineer & Sales Director 


lion's share. These experienced experts who 


Associated with Newark Die for 16 years, most 
recently Superintendent of the Light Mold- 
making Division, Mr. Trautweiler now heads the 
company's Sales, Engineering, Estimating and 
Customer Service divisions. Member of SPE and 
National Tool & Die Manufacturers Association. 


supervise the operation of Newark Die'’s modern 


Keller machines, Gorton duplicators, pantograph 


equipment, Blanchard grinders, precision lathes and 


heat treating equipment, are in charge of design 


and construction of all types of molds for the 


ISLYN THOMAS —Genero! Manager 


Past National President of the SPE, Mr. Thomas 
is the author of numerous technical articles on 
mold design, hobbing and mold-making as well 
as the standard textbook, ‘Injection Molding of 
Plastics He is one of the country’s foremost 


plastics industry. 


Working as they do, in the world's largest, best 


equipped plant for plastics moldmaking, the 


Newark Die team is responsible for more plastics authorities on plastics engineering 


molds every year than any other single group. Their 


unmatched ability to produce the molds you want, 


E. W. SPITZIG— 


when you want them, conforming precisely to Superintendent, Hobs and Cavities 


EXPERIENCE: tool and die making—40O years; in 
plastics industry—26 years 

with Newark Die—26 years. 

TRAINING: Newark Tech 


specifications, should logically lead you to 


Newark Die for your mold requirements. 


The Newark Die team 


HARRY TAYLOR —Chief Estimator 


EXPERIENCE: with Newark Die—21 years; in 
plastics industry—21 years. 


TRAINING: Newark School of Fine & Indus. Arts. 


CHAMPIONS 


VICTOR P. BERGQUIST — 


Superintendent, Moldmaking Division 


in all 


EXPERIENCE: tool and die making—20 years; in 
plastics industry—18 years; 
with Newark Die—18 years. 


TRAINING: Newark Tech 


phases 


of 


mold making M. G. WOHLLEBEN —Chief Designer 


EXPERIENCE: in tool and die making—27 years; 
in plastics industry—17 years; 
with Newark Die—I7 years. 


TRAINING: Stuttgart Technical School. 
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Multi-Screw Extrusion of 


S. H. Greenwood 


IGiD VINYL, as here discussed, consists of poly inyl 

chloride resin, stabilizer, lubricant, and in many in- 
stances color pigment, but without plasticizer content. It 
s commercially available today in granular and preblend- 
ed powder form. These materials are extruded into rods, 
tubes, sheets, channels, moldings and numerous othe: 
sections. It is the purpose of this paper to describe som: 
if the more important techniques for rigid vinyl extrusion 
vith the use of the meshed multi-screw extruders. 


Some of the present applications for rigid vinyls 
nelude pipe for corrosion resistant service, insulating 
tubes and rigid sheets which are fabricated into fume 
hoods, duets and tank linings. Polyvinyl chloride is also 
being used for hot water stand pipe service, in various 
vas installation service, and in sheeting for post forming. 


\ promising field for vinyls is pipe liners which can 
be extruded to slightly less than the inside diameter of 
the pipe they are to line, and are then mandrel-fitted to 
the pipe. In Orange County, California, a reinforced con- 
crete sewer 35,000 feet long, consisting of 78, 48 and 39 
neh pipe was lined with 4° x 8 PVC sheets locked into 
ridges as the concrete was poured, and the joints fused 
with a hot-air terch. One prominent manufacturer has 
100,000) pounds of rigid PVC in oil pipe installations at 
this time. 

It is conservatively estimated that the demand for 
rigid pipe, valves and fittings, and other rigid vinyl pro- 
ducts including structural shapes will increase enormously 
within the next few years. CHEMICAL WEEK said in 
its issue of November 17, 1951, “with normal growth, 
structural shapes made of rigid PVC will be taking 100 

llion pounds of resin within the next five to ten years.” 

The following advantages for rigid vinyls may be 
oted 

(1) They are practically unaffected by all acids, 

alkalies and salts; by chlorine, oil, grease, al- 

cohel and carbon tetrachloride. They are highly 
resistant to oxidation. 

(2) Physical properties are good; the tensile often as 
much as 8600 psi, impact is 0.55 pounds per inch 

of noteh, Izod, hardness Rockwell R-105 to 110. 
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the 


Rigid Vinyls 
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(3) They will displace or replace severa 
which are in short supply. 

(4) Weight is light; only about ‘4 that 
specific gravity about 1.4. This means that 
ping costs are lower. Supporting members, ¢ 
they must be closer together than support 
steel pipe, are substantially less in total 

(5) Resistance to heat is good, as compared 
copolymer vinyls. Rigid vinyls will burn 
self-extinguishing when flame is withdra 

(6) Dielectric properties are excellent. 

(7) Colors can be had in full range; also clea 
parent for thin sections. 

(8) Rigid vinyls are easily bent or formed b 
ing with hot-air gun. They can be mac! 
welded and cemented. Heat, butt op 
welding can be used. Molded fittings are ava 
There are also successful techniques wi 
solvent joining. 

(9) They offer great possibilities for alloy 
other thermoplastics to give a variety of pl 
properties though it is quite likely at a sa 
of resistance to chemicals. 

Current limitations are few, and will likely 
important as time goes on. Such as they are, 
here noted for the record: 

(1) 170°F. is the heat distortion point. 

(2) 800 psi is the safe limit for continuous ope 

for the following example pipe size—1l° L! 

(3) The co-efficient of expansion is severa 
that of steel. 

(4) Rigid vinyls ave swollen by aromatie chlo. 
hydrocarbons, esters, ethers and ketones 


DESCRIPTION OF MESHED MULTI-SCREW ENXIE! 
DER 

The meshed multi-screw extruder has been 
exceptionally well adapted for the extrusion of full) 
PVC. The basic operating controls for this extrud 
the three porportioning type pyrometers, one 
barrel temperature control, the second for the dit 
ter and the third for the die itself. The handwhee 


the manual control of the screw speeds so as to 
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om 6 to 18 RPM on the Stokes-Windso 
s speed is indicated by the tachomete: 


ront panel of the base. Manu: 


ulator, and variable speed 
d the interrelated pulling me 
control ed ON the ope rator. 


tnese ele 


operation. 


neters and thread pitch. The 


n each screw is the same, pern 


rs of the three sections dimil 


end, while the root diameters 


nts of the extruder 
re 1 shows two intermeshing 
ire divided nto three sections, 


tch of 


he same direction without 


The ac 


ost 


screws, 


each 


ttino 
ting 


interference. 
ish from 


ncrease, 


gy to note that the tolerances between tl 
ng flights and tolerance be*weer 


ind barrel are only a few thousandths o 


tch varies in each of the three 


id being at the feed end. 


the O.D. 


ents 


second photograph clearly shows the 


the volumetric Teeding 


der is set at a =10 position any 
vill result in) proportionate chi 
The feeder is simple in operatio 
can be readily dismantled for cleaning. 


feed di 


} 


d safety clutch disconnects the 


particles of plastic should jan 


‘han 


g 
While water cooling of screw and o) 


illy accepted practice with sing] 


ild be noted that on multi-screw 


ews nor barrel are water cooled. 

tf processing rig d vil Vis has indicated 
gy of the barrel and sere s not requ 
el have been cored tor wate cool 
gy rubber and non-plastic materi: where 


build up has been excessive. 
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ecder is designed 
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Fig. 3 Extrusion take-off 


| 
y r RC-100, coupled with a volumetric controlled 
t mounted iniformity of delivery of material fro: ay 
Pe! controls are the h gives close dimensional control of 
g otor control, The e. Pulsation is reduced to a minimun 
a han sm are simul ad screws also ‘ excellent 
: EMM urate con ng action, S © operators are using 
portant tl ilti-screw extruder f compounding and 
vinyl preblend (powder) in) preparatior 
g The two if rigid shapes. Though there is 
mm With vork to be done, the present indicatior 
Th | 
end | 4 
| 
flier the longer | 
f tl ee The unit is direct \ ; 
for example, it 
s In screw ‘ 
feeding 
ned 
il \ spring 
in this rotating, 
bn 4 
barre the 
to 5 
fey) nre 
if 
hart shows typical sing serev 
lers with estimated outputs and H.P. requirements 
similar data for the multi-screw extruder is here 
This information has been take from. circulated 
ture of extruder manufacturers, and the figures _ a é \ 
ire avermmp figures for a number of types. 
Fig. 2 directly geared to one screw pinion 
for easy cleaning 
5 
10) ad ie 
- Sis. rer, = 
great ultiple screw is that the A | 
th it as a unit in the barrel. The reason js that 
1 the pressure of two or more series of intermeshing e ™ ‘ 
the material must é 
e flights and must Eee equipment, showing 10 foot cooling ‘ 
7 To b nd, to ‘ lve with the screw as a unit, rank : 
a ..any of these is an impossibility 
Cmummitive displacement principle of the extrusior 
March, 1: Twenty one 


t vith further refinements in extrusion techniques DIE DESIGN 


led 
possible formulation changes, extrusion direct fro! Anyone experienced in extrusion work has 
asticized PVC (powder form) is feasible on this type jie design based on his years of experience in tl 
juipment. This will mean, of course, that Banburys ness. The following comments are based on obset 
mills will not be required. Only modest in-plant pre that have been made in working with the mult 
. blending equipment will be required to this job. These extruder. It is certainly true that the design pn 
+ factors are excellent incentives for this type of develop- for single screw extrusion dies are quite si 
: ment work to be carried forward at an accelerated pace. that recommended for multi-screw extruders, Ex; 
4 Meshed multi-screw extruders are being successfully to date indicates that the following factors are ext 
i ised with plasticized vinyl preblended formulations w here important. One of the foremost items Is a great ¢ 
z the compounding, color dispersion and final extrusion 1s upon excellent streamlining of the die itself. Eve: 
lone in a single pass. It is these results, coupled with should be made to design the die so there are n 
considerable laboratory extrusion of fully rigid pre- wints to create eddy currents 01 turbulent flo 
blended materials, that leads to the above conclusion. material being extruded. 
i It was noted earlier that for the RC-100 extrude: Chrome plating of the dies for rigid PVC is 
: (nominal rating of 100+ per hour output) that only a 10 desirable. This plating not only protects the conta 
" HI’ motor was required. The reason for this is the high faces of the die, but is also highly effective 
he efficiency as expressed in terms of volumetric displace- mitting a good finish to the extruded article. 


nent of the meshed screws. Another factor is that due It is important to design the die so as t 


to the lower RPM of these screws there is not the prob- gradually decreasing cross-sectional area fro! 

: lem of frictional heat dissipation and the HP is actually cutlet of the die. It is important to eliminate ar 

; being used to flux and propel the material forward. ingles. There is a gradual approach to the land 

One of the major problems in the extrusion of rigid of the die itself. In one die the O.D. is 4.500 

PVC is to raise the extruder temperatures sufficiently LD. is 3.875, and the wall is .812. The ratio of land leng 

q to thoroughly heat the material and still avoid decompo- to wall thickness is approximately 30 to 1. 

sition. The processing temperatures band is a relatively S.A.E. 1020 type steel is used in the die 

i narrow one, This problem is minimized by the meshed to above. After the die has been completed and te 
crew extruder because the material is steadily and uni- is then case hardened to approximately C-62 R 


: formly heated and forced through the barrel to the die hardness and chrome flashed .0005”. The intert 


y at a controlled rate to assure complete compounding and tion of the die is designed so that the mandrel and t 
a fluxing and still avoid the decomposition temperatures, can readily be removed from the spider itself. | 
‘ It perhaps will be of interest to comment on anothe1 way, interchangeability can be obtained for vari 
esult of the inter-meshed screws. At the completion of s'zes without the cost of building complete dies f 
2 \ gid vinyl extrusion run the screws are cont nued in size. 
a peration after the feed is closed. This results in an al- The spider of the die has provision for intr 
plete purging of the screws and simplifies clean- (f air through one of the spiders, a passe ge 
Some present users have perfected their techniques wires for the internal cartridge heater for the 
to such a degree that upon completion of an extrusion run end a drilled passage for a thermocouple to cont 
they are able to remove the die, the barrel and adaptet mandrel heat. 
plate, clean these members and the screws, then reassem- Most of the experience to date indicates 
ble the machine all within a ten minute period. breaker plate and screen packs are not required 
Anyone who has been directly associated with ex- the meshed multi-screw extruder on processing 
. trusion knows the basic operator requirements for suc- pounded (granular form) unplasticized polyviny! « 


cessful continuous production. I do not, in any way, However, when processing preblended (powder) 
desire to minimize the importance of well trained, com- breaker plates and a screen pack are desirable. 


petent extrusion operators, However, with the principles The sizing of a rigid PVC pipe is currently Deine 
that are incorporated in the meshed multi-screw extrude) done by two methods; one, using a former box, it 


ring 


using a swaging or sizing die. h 


t is a fair statement to note that personnel can be trained other method 
period of time be- method, air of approximately 53-10 pounds pe: 


spide 


for this type equipment in a shorter 
and ex- inch pressure is introduced through the dic 


cause of the relative simplicity of temperature 
(Please turn to Page 55) 


trusion controls. 


Fig. § Fully automatic cut off sow actuated by extrusion 


pipe trips switch, giving full sequence of action. Clamp grips 
the pipe and saw blade moves forward for the cut. 


Fig. 4 Extrusion take-off, positive pulling device consists of six 
of traction rollers with medium soft serrated treads. Each 


ets 
driven from a common worm shaft. 


woee is 
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Albert Lightbody 


\ HENEVER a new material becomes avail- mpossible to detect at even close range. This is due not 


able to the general public you can be as- miy to the very lifelike appearance of the eye itself but 


sured that the surgeon looks at it very critically to the fact that in cooperation with the surgeon 


for a possible application in his work. The surgeon been made possible to get the small eve movements whic 
is the expert repairman of the human body. As such isually are the things that tend to differentiate the ay 


he needs materials to make repairs or to carry out pearance of a real eyes from an artificial one. 


functions of the body in some new or improved Near t 
manner. In plastics one has all the factors which 


siderable work on t Ving to make cosmetic parts ft thie 

would appeal not only to the public but to surgeon body in order to improve the appearance and increase the 
fhe marvelous appearance of various types of plas morale of the patients. The laboratory at the Fore 


tics, such as found in lifelike dolls, may be obtained Glen extension of Walter Reed Hospital at Was! 
in flexible materials or rigid materials as the oe- as 
casion demands, Plastics can be obtained which are hands that actually we rhe people in the plastic 


very resista any corrosive i ‘ 
ery resistant to many of the corrosive fluids of the lustry are acquainted with the work of Dr. Nelson wi 


as done an adn irable ob in creating cosmetic prosthet sr 


body and therefere have the permanence that is 


‘ received an award as the winner of the medical sciences 
mi a repair part. general, pl ‘s are 
demanded of a repair part. In general plastics branch in the 7th Modern Plastics competition with h 
readily cleaned and have toughness which is also 
lexiderm cosmetic hand. The use of plastie ss 

a definite requirement. Last but not least, it can 


he readily fabricated to meet the requirements of 


Case inasmuch as the appearance of 


he prosthetic hand is such that it cannot be readily de 


the surgeon, 


tected from a real hand and secondly that it actually op 


[ s probable that the first surgeons in the field to use erates. The original cosmetic hands were made with a 


istics to any degree were dental surgeons. We read mechanism similar to that used for the hook whieh had 
George Washington had wooden teeth fabricated a spring, usually a rubber band, which could be opene: 
m. Now we find in all dental shops and dentists voluntarily. When the spring closed it held the object 


s, plates, dentures and fillings, made of (') to be picked up. The latest model of hands being mad 
ther materials have been tested, the pl used at the Army Prosthetic Laboratory unde I) Leona 
st of these have been limited to methylmethacrylate has a very ingenious mechanism enabling a more natu 
are easily kept clean, they can be colored to vive movement with the meechanisn capable of closing volur 
ent appearance and can be cast to the shapes that tarily to the size that is required to actually meet the 
esired. Some improvement is needed in materials t bject which is to be handled. It als has an uadiustabl 
the shape of the original casting better. Denta atchet which enables it t be extended fa beyond the 


imenta promoting 


icrviates in other places. still perform only a small portion of the functions of a 
At the U.S. Naval Hospital in Bethesda the denta eal hand, 
ns and plastics technicians in their group were it , In the restoration of an ear the same type of materia 
ental in working out a plastic ocular prosthesis, ir ised as in the cosmetic hands, vinyl plastisol, so that whet 
words a plastic eye. (-) The advantages of thes it is molded in shape and adhered in place it is not at all 
the conventional glass eye have been noted in many eadily discernible to the average observe There are 
ations. (*) Here the Navy has promoted the use certain little tricks too that are used by the patient to 
molded item specifically to meet the needs of the hide the line between the real and the artificial part of the 
It requires a specific operation by the surgeor body. 

e a definite stump. A cast is then taken of the One of the places where plasties was first used wa 
and a molded methacrylate eye is prepared. That n sutures in the sewing of incisions in the body. Mar 
pe Of prosthesis is etfective can be demonstrated by f you ar acquainted with the nylon sutures which have 
Ss by actually seeing the patients At one time Dee! ised for some time. There has been a lot of eff 

Naval Hospital while walking down the ha wit! put into other types of sutures with the idea that the 


bod, 
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a Albert Lightbody 
aul 
I the dentists, he pointed out to me one T His pa mignt be dissolved DY iz. fluids afte a time and thei 
In calling him over to me he said “Can you te fore make the removal of the stitching unnecessary \! : 
ch of his eyes 1s plastic and which one is real?” the Duke University Hospita some these materials whie 
- think anyone would have had to admit that it was have been tried and have shown promise have been ma i 


bioplasties, which have as one of foreign body reaction takes place which may result 


polymer made from blood plasma. fection or an abnormal cellular growth causing a 
which has shown promise is polyvinyl alcohol. ty or crippling. 
oblem hich has tthered surgeons f 


The use of a reinforced plastic has been a natural in A p 

cases for artificial limbs. Its rigidity and light ime has been the appearance of deformities whic! 

in the chest cavities when a lung is removed, 


ght are extremely attractive. It is imperative in al- 


ist all types of plastic that they can be readily cleaned collapsed for some reason, 
do not absorb liquids. That is why some of the plas- Work has been done in several places in trying to 
this. One of the first to do work 
this line tried the use of a vinyl bag filled with fibs 
I. Allen Hurst, Medical Director of the National J 
Hospital, Denver, Colorado, reports that 50 ope 
have been performed on TB patients where acryli 


usually tuber: 


are most important. 

One of the most natural things to think of where 
ics might be applied is in the bony structures of the 
and here, as in almost every case you can think of, 
has been a lot of experimentation. The Naval Medi- 
Research Institute received considerable publicity a pong balls have been inserted into the chest cavity, 
few years ago when they installed windows into the brain times as many as 100. In the same hospital and 

of two monkeys. This window was made of methylmeth- Mayo Clinie polyvinyl alcohol sponges which ha 

acrylate and enabled the researchers to observe the brain formalin treated have been used to do the same 


and the flow of blood in these animals during various It has been very popular due to the fact that it 


external excitations. In another more usual application, actual lung tissue and can be shaped to fit 
after an operation on the brain, polyethylene was used by cavity quite readily. 

the Doctors Rubin, Robertson and Shapiro at the Kings Experimental! work has been done in anothe: 
Brooklyn. (+) This work has also been where artificial kidneys have been tried. These pa 


County Hospital in 
the human body carry on a very complex adsorpt 


done in England using polyethylene as a bony member re- 
placement in the skull, replacing the hard to get and ex- tration whereby they rid the body of toxie materials 
pensive tantalum usually used in such operations. These only a short disruption of this process may be fata 
County Hospital have used the Williams Buchanan Blood Center at the Bay! 


same doctors in the Kings 
versity Hospital ('*) work has been done investi 


polyethylene as a replacement for the cartilage in noses, 
less unusual ion exchange resins to do the same thing that the kidneys ae 
actually perform in the human body. Experiments 

animals have shown that blood can be recirculate 

only the artificial kidney for a few days. Work is 


ears and jaws as well as in the skull. A 
use is a protective piece put over a portion of the skull 
to protect the wearer from an accidental blow. This was 
lone after an operation where a portion of the bony part 
of the skull had been removed. The tantalum plate had continuing to improve the capacity of the filte 
not yet been put in as drainage was still occuring so this make the removal much easier. 
inprotected part of the skull represented a_ potential Just a few months ago in the Washington, I. 
danger inasmuch as only a small blow might cause death. ning Star an announcement (!+) was made that I) 
Consequently the patient wanted a small device which nagel of the Georgetown University Hospital had 
be worn comfortably with or without a hat and formed an operation on a 30 year old woman in w 
went away perfectly satisfied when this type of an ar- plastic valve was inserted to take the place of a da 
angement was made. heart valve. This particular valve was a ball valv: 
Another replacement for bones occurs in the skele- of methylmethacrylate in a tube about 1 inch 
t for display and study, especially in medical about a half inch in diameter. It was inserted t ' 
aorta just below the faulty heart valve. Dr. Zimm: 


ons used 
schools. (7) One firm in Croyden, England is now manu- 
of skeletons and selling these all over at the Naval Medical Research Institute severa 


facturing models 
ago did work along this same line in which a hea 


the world. 
\ truly remarkable job has been done by Dr. Hudack was installed in several animals. In the article 
) of the Columbia Presbyterian Medical Center in New Star it was reported by Dr. Hufnagel that 5 dogs 


( 
repair of damaged o1 been living for three years with these plastic va 


York City. His specialty is the 
diseased joints. He has used plastics as the ball of the their blood system. 

ball and socket joint and ingenious surgical techniques The Hahnemann Hospital in Philadelphia sh 
are used to tie the muscles into the plastic part. There used a Vanton squeeze action pump to take the 
have been many very unusual eases which Dr. Hudack from the large veins leading to the heart then pu 
has actually handled. At least one Navy veteran had a the blood by the removal of carbon dioxide and re} 
diseased right elbow which was removed and replaced it with oxygen in a stainless steel oxygenator, t 
by this combination of plastic and stainless steel. He can turning this to the intake part of the heart. In aln 
now write, shave and even seratch his head for the first of these cases where blood comes in contact wit! 

time after his operation. He can even play ping pong. clear methylmethacrylate has been used as it 

The selection of the materials to be used in this and dual purpose of being completely unaffected by the 
also permits visual observation. In this mec! 


st 


ther operations is dependent upon the reaction of the and 
body to the foreign materials placed in it. The technique heart-lung device used at Hahnemann the pump 
that Dr. Hudack has used has eliminated one of the big simulates the heart is made of a Vanton squeeze 
problems in trying to attach to a bone. As a rule if pins pump using a flexi-liner made of a pure surgica 
are put through a bone in order to anchor a member, rubber and a block which was made of clear met 
esorption occurs in which the bone draws away from the thacrylate served the functions of the containe) 
foreign member placed therein and the result is a faulty moval of the carbon dioxide and oxygen. 

joint. By placing the stainless steel prongs on the inside An announcement has been made concerning 
of the bone this does not oecur. Dr. Hudack has tried of plastics disks ('°) for sealing the ileostomy a1 
other materials which he thought would do better due to tomy appliances to the skin during operations on * 
vreater strength or toughness but in most of these a or large intestines. These are vinyl disks whi 
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en a large amount of work done with polye 
replacement of the various tubes in the body, 
1s in the gall bladder and bile ducts, where the 
s is exposed to fluids which are normally quite ¢ 
They have also heen used ve vy extensively 1 ‘ 
f blood veins and arteries. (°) A use of the pols 


e tubing which is very common now 1s in the 


at 
is feeding. Considerable experimmentatlo has 
yne whe reby large tubes have been inse ted farth 
nto the veins where they are larger, permitting 


e rapid rate of feeding. The rapid rate of feeding 
: cannot be taken because this may induce a 
sis blocking off the veins. However, if the intra 

= solutions can be injected into a large vein whi 
y is not close to the surface a rate of feeding ca) 
ed on which will enable a patient to be supported 
tely by this type of feeding. 

e television story of the recent AMA meeting 1 
iis showed the use of a plastic catheter being fore 


iwh the vein in the arm into the heart so tha 
es in the heart cavity could be directly determined. 


se of plastics in catheters Is a ver} usual one. Viny! 
and polyethylene ones have been standard for some 
Nylon has also been used for this application. h 
cases it has been necessary to leave catheters in fo! 
me and this indwelling of appliances has beer 
out quite successfully with both vinyl! and pols 
ne plasties. ('*) It is not unusual that liming 01 
ng up of the catheter occurs after a certain time 
the body. However, this seems to be depe ndent up 
type of material used. 
One ean readily imagine that plastics can be used fo 
ts and they have been because they can be formed to 
e nearly fit the body than normal woode1 splints. 
ethylmethacrylate has been very commonly used 
s inasmuch as its clear appearance, light weight 
ease of cleaning make it quite adaptable. Typical of 
s is a finger support. Some reinforced plastics have 
heen used for this same purpose. The Walter Reed 
spital (!7) has been using for over a year a Melmac 
edie composition which is actually a bandage whicl 
is been dipped in a resin solution to which a catalyst has 
idded. The melamine composition then sets and ends 
a east which is 23 lighter than plaster, porous 
ch to permit evaporation and thin enough to permit 
s without difficulty. The finished cast is water and 
esistant and can stand several days immersio! 
it ill effects. Other materiais such as the polyesters 
een tried for this same application but usually are 
ng to the patient. 
‘here are two chiropodists in Washington, D.C 
specialize in making arch supports to fit the feet 
a reinforced plastic material. The success of this 
ilar application is quite notable. One of my co- 
s has been using these for several years now. He 
usly had difficulty with arch supports as even 
nes would break after a short time. Only afte: 
the plastic ones which more nearly fit his feet has 
ind relief and at the same time has not found it 
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Plastics ear prothesis 


necessary to have them replaced as ort 


Whenever any material comes 1 
body either internally or ext rnally the 


which may occur. It sometimes is show! 


whereby the skin may become raw 0 


may cause excessive cellular growth. 


rashes occur 01} 


many effects 


many instances 


where this contact may occur ove! long periods, very min 


ute quantities of material can cause ¢ ithe: 
or abnormal body reactions. Consequently, 


of these materials used by the surgeot 


of materials which go into most rubbe 


difficulty in actually procuring material 


factory for these purposes. Even ir the 


be careful coneerning the use of processing 
oxidants, plasticizers, mold release agents 
variety of small amounts of n aterial which 


more care than is normal. Hard rubber 


have been described in this paper. Howeve 


caust rrea 


ivritation 


production 


requires much 


to be used 


for large number of applications of the same type which 
the variety 


which are satis 


plastics, one must 


aids, anti 


any of the 


are normally 


added to either improve appearance, processing or ageing 


under most circumstances must be avoided. 
is not only necessary that the material 
used must be sterile but they must also 


the materials which may cause difficulty wher 


contal 


As a result it 


which is being 


n none of 


used withn 


the body. As a result there are certain firms which have 


made material specifically for surgical 
a careful control of all of the materials 


in which 


roing into the 


compounds is maintained. There are man) other uses to 


which plastics can be put in the hum: 


haven't covered. The use of artificial 


body which | 


wigs the 


use of various types of braces which have been replacing 


metal, the use of polymers for replacement of blood 


(Please turn to page 


5d) 
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e-proot, self-adhering ana eaady ise a i have — 
veloped by the Minnesota Mining and Manufactu 
nany. The same company has experimented wit! I. 
f a sterile vinyl! sheet for covering of an area 4 
an operation. The incision is then made directly ‘ 
the sheet and into the skin with no dange 
+ } < “9 
n from the surrounding area. A rep as a bias = } 
ade on the use of a sterile polyvinyl chloride fin 
the lining of the cavity of the lungs There \ 
as befor 
contact with the 
car 
— 
q 
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Metalization of Plastics 


Dr. Harold Narcus 


ele efrochen 


Dr. Harold Narcus 


Presented at the 9th SPE Conference 


The demand for commercial procedures for 
the metalization of plastics, which have become 
established upon their own merits in widely diver- 
sified fields, is increasing daily. Fortunately, the 


methods already in use and those in development 
have been able to keep pace with the rapid pro- 
gress being made in the plastic industry itself. 


The metalization of plastics has opened up a 
large new field in electrical engineering and elec- 
tronics, e.g., electric insulation may require screen- 
ing against magnetic fields, high frequency cur- 
rents, or radium emanation. Articles made of 
plastics for these purposes, molded in phenolics 
or styrenes, which are excellent insulators, are 
plated with copper, cadmium, or lead. Such 


plated articles combine all the inherent advan- 
tages of the plastic and the required properties of 
the outer metal surface. We immediately see an 
important reason for metalizing plastics. The ul- 
timate product may substitute one component for 
two or more others since the plated plastic article 
will retain its non-conductor properties and at the 
same time be in part a suitable conductor. This 
combination of a non-conductor and a conductor 
promises wide use in radio, television and in elec- 
tronics in general. A most impressive example of 
such a combination is the manufacture of specially 
designed commutators, which demonstrates through 
selective plating, the ease with which intricate 
commutating surfaces can be obtained in depressed 
grooves in a molded plastic piece. 


AS 


lore 


ETALS SUCH aluminum and magnesium, al- 


though now 1 readily available, are being re 


placed by plated plastics in aircraft electric shielding and 


n radio shielding devices. The purpose of this procedure 


to eliminate costly inserts and assembly operations to 
is lighter, more quickly fabricated, 


to the vibrations encountered in 


a product which 
ind 


ode rm 


resistant 
aircraft. This 
a metalized plastic plywood antenna mast 


much more 


vibrational resistance was clearly 
nanifested in 
vhich was used in high speed fighter planes. This mast, 
vhich withstood the the plane at highest 


light speed, was thickly plated with copper in some in 


vibration of 


stances and with iron in others. 

Another example of the metalization of plastics 1s 
the manufacture of frequency modulation and television 
tennae, Their performance is thereby greatly improved, 

resulting reduction in weight permits a larger 
rod to be employed in the element, 
increase in surface and consequently 
The metallized 


nee the 
tube or 


neter 


vhereby an area 


n pick-up is attained. installation of 


intennae is simple. 


The 


stances 


deposition of metallic coatings on plastic sub- 
permits the the so-called 
which ordinarily could not be utilized without 
plastics, 
but 


use of “scrap” plastic 


aterials, 


further processing. For example, mixed “scrap” 


of the thermoplastic type, of one chemical structure 


] venty sir 


color, can be ground, remolded and 


of a different 
coated with metal. 
The 


to imitiate 


processing of metalizing plasties is not 


metal but rather to 
not be economically made of metal. 


molde d 


metal 


could he 


the 


plated than 
electroplated. As 
to the plastic is u 
still 


made 


can be readily and 


fabricated in and 
added by the application of metal 
the metallized 
advantage 


negligible, plast part mainta 


weight over a similar entire 
metal. 


Soldering 


part 


one metalized plastic component 


other or to a metallic unit is now practicable. 


sealing of such 
condensers and 
be plated with a 


cess greatly improves hermetic 


resistors, 


compe nents as 


since non-metallic cases can 


placed metallic band to be used for subsequent sold 


vield a product that 
More intricate 


small re 


pro] 


to a metallic end cap, and insulators can be plated s 


tively and soldered to metallic containers. 

One very important use of metalized plastics 
application of the various metals for decorative pur 
buttons, charms 
th 


items such as 
made n 
through this medium of metalizing. 
the beliefs of 


lizing plastics, while somewhat 


Numerous plastic 


novelties have been ore appealing to 


cost of 


the « 


the 
higher than 


Contrary to 


some, 
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nal plating on metal, is low in compariso1 t! 
cost of the metalized p asti¢ pa t al d ot a sin 
it made entirely of metal and electroplated with a 
able deposit. 
plating on plastics, especially employing metalli 
cs of the proper type and thickne ss, the undes rable 
rties of the plast cs. such as abs rpt t 
ts and moisture, which may cause swelling or dls 
of the basic organic material, are eliminated. The 
erability of the plastic is greatly increased. There 
an increase in tensile, impact and flexur 
th and in resistance to abrasion and to distortiot 
heat. 
ibably the outstanding advantage f metalizir 
s is the greater corrosion resistance of a metalli 
when it is applied to a plastic material than t 


sual metallic base. Resistance to salt water and 1 
atmospheres s excellent since there is no elec- 

tie action. The inert, non-metallic plastic base In 

a longer life of the outer metal coating and, hence, 


entire plated part. 


Laboratory tests, using methods prescribed by the 


an Society for Testing Materials (Ref. 1) for 


cal tests on plastics, substantiates the foregoing 


nents. as shown in TABLES 1 and 2. (Reproduced 


“Handbook of Plastics” by Simonds and Ellis by 


ssion of the publisher D. Van Nostrand.) 
METHODS OF METALIZATION 


The most successful methods for the metalizatior 
n-conductive materials, such as plastics, fall into 
general classifications Each presents certain ad 
res and disadvantages, depending upon such fac 


tors aS size and shape « t t gx p 
ss etal coa g required, and it ite funct 
t coated ticle. Extret br ney of the meta 
( il iis dete! es the ethod ¢ ployve eta 
i The select thre ‘ 
p tal a rece ea 
t i piastics 
At the present time, the a ( ! i classith 
t Ss are 
1) Chemical reduction owed DY ele 1) 
(2) Bright mirror-spray method 
(3) Metal evaporatior 
CHEMICAL REDUCTION METHOD 
The chemical reduction d, fi ib ‘ 
piating, Soy rhaps the procedu ( \ ‘ 
plove he metal ! a I] 
eate t on is attributed y to the fact that the 
is a larger demand for the Items ch ca by 
economically and successfully processed Us t} 
od. This procedure embodies thos ethods vhicl 
nduc ‘ ! s formed by ct Cu educing 
itio of the i salt t! al i abl rt 
ducing agent. For example, silv d 
tne nor conductive surtlace {te ts prope cleal 
and pre-treatment, by reduction of an at miacal silve 
salt, such as silver nitrate, with formaldehyd 
It should be stressed that, th very fe exception 
the chemical reduction method s emploved ende? 
plastie othe non-conduc irface conductive ¢ ( 
ng so that it be ‘ ibsequer 
ect depositior Klectrodeposit ike plac 
! ersio? the part t the ele 


Taste | 


Comparison Between Unplated and Plated Plastic Test Specimens 


2 Impact Strength* 
fensile Strength® (Notched LIrod ft Ib 
(pounds per sq im) 5 per in. of notch) 
ae | = 
Unplated Piated** ¥ Unplated Plated** 


(a) 9.525 10,500 10.2 0 
7.750 9.000 16.2 0 


12.700 
12.00 


14,225 
14.100 


9,225 10,52 
D 7,500 8,775 17.0 0.28 
E 6.500 7,250 11.5 024 
9,250 10,125 94 1.00 

10,950 11,250 120 110 
6.775 8.650 277 
7.500 9,100 21.4 090 

4,775 6.225 304 

10.250 11,750 147 
I §.775 6,725 16.4 
8.600 14.7 

4,450 5.200 148 


Zz 
= 


0.40 21.2 | 
0 38 26.6 

| 
& 50 
11.00 


0.65 
033 
03) 
1.20 
1.30 


tor 


295 229 
163 
139 


6.500 
9.250 
R770 


Flexural Strength® 
(pounds per sq in) 
Unplated Plated** 


16,775 
14,500 


10.050 


* Values given are averages of three test specimens 


** Plastic test specimens were plated with 09003 im (7.6 microns) copper and 0.0005 in. (12.7 microns) 


Key to plastic maternals 


A —Phenol-formaldehyde (molding type) C —Phenol formaldehyde (cast type) 
(a) No filler (a) No filler 
(b) Wood flour filler 1) —Ulrea-formaldehyde 

B- Phenol-formaldehyde (liminated tyne) —Melamine-formaldehyde 
(a) Paper base. F ~Casein 


(ce) Asbestos base 


G —Vinyl chloride acetate 


cadmiu 


L 
M 
N 


—Polyviny!l chloride 
~Vinylidene chloride 
—Polystyrene 
—Methy! methacrylate 
—Cellulose acetate 
—Cellulose nitrate 
~-Ethy! cellulose 
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(Tensile, Impact and Flexural Strength) 
‘ | 
| | | 
33 14,000 S| 198 4 
30 12,000 28 
(a) 10.7 7.20 15,500 17,820 127 
ib) | | | | 17.5 9 30 23,000 28,000 217 
| 11,500 12,750 109 Me 
| 12,000 13, S00 125 
9,500 10,750 131 
9.000 200 
13,000 15,000 184 By 
| 110 222 15,000 17,250 150 jae 
200 || 12.750 14.750 157 
041 171 |, 10,000 12.000 200 . 
7.765 179 
10.450 
14.6 


Tabie II 


Comparison Between Unplated and l’lated Plastic Test Specimen 


thod hich possessed more 
(Distortion under heat and water absorption) 
ept n certain limited applications 
Srenera t can be stated that the = 
cal reduction method is employ at Distortion under b 1] Water Absorption : 
ed electroplating smaller items Heat (°F)* in 24 Hours 
e surfaces can be made condue | 2 
ising bulk handling cquipment, Unplated Plated** Unplated Plated** 
ina i tems can econ | 
ally and efficientiy electroplated A 
CONVERS (a) 260 490 88.5 0.21 0.04 809 
(b) 275 $10 85.5 0.44 0.12 727 
tic noveltv items are vood examples of B | 
products which are most often metal (a) 320 470 46.8 3.5 0.12 96.5 
ed this manne (b) | 370 490 324 | 19 0.10 946 
Basically, the chemical eductior Cc | 
method involves the pl ove of first (a) 17 250 | 428 0.50 0.03 940 
gehtly roughening or de-glazing the D 260 320 | 23.0 16 0.05 96.9 
0 x or blasting with aluminum ox G 150 05 %7 013 0.04 692 
de to insure n echanical interlocking H 170 | »> 324 042 011 739 
of the n etallhie filn and the . subse I 180 250 | 38.9 0.08 002 | 750 
J 170 235 | «|| «0.01 0.00 100 0 
Line depo! shed surface; “sensitizing K 155 2 | 61.3 0.35 0.03 914 
the surface to promote better ad L 160 205 | 222 |) 3.1 0.09 97.1 
hesion of the subsequent metallie film M j 145 200 275 0.90 0.03 966 
N 


the conductive surface; formation 


f the metallic film by chemical re 


tive ‘ ectrodeposit on of the 
of metal and, fin 
illy, the application of the outer, de- 


liiite lave? 


red layer of metal. 

The patent and trade literature 
reveals formulations for 
carrying out this method of metaliza 


numerous 


* Values given are averages of three test specimens 
** Plastic test specimens were plated with 0.003 in. copper and 


(For key te plastic materials, see Table I.) 


00005 in) cadmium 


tion. (Ref. 2-6.) 

The advantages of the chemical re 
duction method are mainly the rel 
at vely low cost for processing small items without the 
necessity of employment of plating racks and subsequent 
polishing operations. The method is usually used when 
metallic coatings in the range from 0.0001 to 0.005 
or even higher in thickness is desirable. Durability of 
the composite metal coating on the plastic surface is 
outstanding. 

The main disadvantage of this method is the ex 
cessive costs Involved when processing objects too large 
for handling in bulk equipment. The reason for these 
high costs is mainly the costs of hand-polishing opera 
tions to achieve a bright metal appearance. However, 
even in spite of the higher costs involved, this method is 
absolutely necessary if initial deposits over 0.0001” are 
functional purposes. There is no 
thick coatings other than 


required for certain 


other available method for 
electroplating unless a metal spray method is used and 
this is not too satisfactory. For application of bright 
metal coatings to plastics when the thickness of the metal 
s of no importance, the methods to be described shortly 
in this paper are preferred. Since these latter methods 
require no costly hand polishing operations, they lend 
themselves to the larger items requiring bright or even 
brilliant surfaces. 
MIRROR-SPRAY METHOD 

The mirror-spray method, specifically the applica- 
tion of brilliant silver films, involves the formation of 
the brilliant metallic fil 
gun. Specially formulated silvering solutions are sprayed 


m using a specially designed spray- 


T ie? ty t igh t 


simultaneously from this gun a 
been properly prepared to rec 
film. The gun may be so designe: 
are internally mixed and sprayed 
opening, or it 
and reducing solution meet at a 
the point of the gun and hit the 
tentially silver film forming n 
trade and patent literatur 


t the work, whic! 
ive the brilliant s 


i that the two so 


at the work throug! 
may be so constructed that the sil 
vortex a few inches 


prepared work as 
xture. Here again, 


offers a multitude of 


cedures for carrying out this method. (Ref. 7-11.) 


The fundamental steps for carrying out the m 


spraying method when applied 
volve the cleaning of the plastic 


release compounds, dirt or grease; 


to plastic surfaces 
surface to remov: 


to the plastic surface leaving the surface with a 


and glossy coating: 


sensitizing 


the lacquered su 


to prepare it for silvering; application of the silver n 


using the specially designed gun previously ment 


and, finally, the application of a 
lacquer. 

The main advantage of this 
low cost for equipment necessary 
It is obvious that there is also a 
polishing or buffing operations 
brilliancy. 

The disadvantage of this 1 
care which must be exercised it 
cedure. The purity of the 


controlled. Cleanliness cannot bs 


wate. 
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method is the relat 
to carry out the pr 


complete eliminatiot 


to produce the des 


nethod is the ext 


carrying out the 
used must be c 


over-emphasized. 


March. 


application of lac 


ME 


tank piating; even, continuous and 

geneous electrodeposits should 

iit method eliminates the use 

q 

a | 

ta 
2 

ve 


s is also affected by temperature 
ns Which prevail at the time of 
formulations is usually carri 
The 

to the deposition of thin, brilliant metallic coat 
it it 


4 to 


of solution 


inter-act climatic changes, 


1as been also used to apply the conductive 


large plastic pieces prior to subsequent 


deposition. In the latter lacquering of the 


Case, 
surface prior to silvering is not done. 
WETAL EVAPORATION METHOD 
The third and last general classification of metalizing 
evaporation 


attentlor 


method. This pro 


the 


ds is the metal 
has attracted 
and today is 
that, in 


tal evaporation 


wide during past few 


increasing tremendously in 
of the fact that the 
known for many ye 


until the last few 


popularity, 
prine ple Ss 


the 


strange spite 


were 


ars, 


ss Was not commercialized vears. 


t advances in high vacuum engineering is probably 


ain reason for the sudden interest in this method. 


This process, Which resembles in principle 
method, 


coatings to 


the bette: 


the deposi 
non-conductive sul 


involves 


n “eathode-sputtering” 
‘f brilliant metal 
es, utilizing the principles of the ease of evaporation 
the conditions of 


list of metals have been evaporated on numerous 


unde? high vacuum. An in 


etals 
essive 
istic materials under the proper conditions. 

There are several technical articles appearing in the 


terature which describe this process for metaliza 
f plastics and the techniques of both meta 
ind “cathode 


g (Ref, 


evapora 


its somewhat allied process of -sputter 


12-13.) 


rhere are several companies manufacturing the equip 
for properly carrying out this process. 
The presently employed procedure for actually carry 


g out the by metal 
s the steps, namely, cleaning of the plastic items 
appli- 
spray 


process of coating evaporation i 
nove grease, dirt or mold release compounds; 
the 


evaporation ol 


of a suitable lacquer coating as in silve) 


d previously discussed; the metal 


ed and, finally, a final or top coat of lacquer is ther 
pplied to the brilliant metallic film. 


tal @Vaporation 


this 
process employing high vacuum tech 


main advantages resulting from the use of 
S are: 

(a) It offers a which 
ngs of any metal can be applied to plastics without 


le 


means by brilliant, mirro? 


necessity of polishing operations. 


(b) The process is adapted to the formation of brill 


coatings on the reverse side of transparent plastics 


special effects (reverse mirroring) 


¢) No chemical processing solutions are necessar 
rry out the process. 
1) Climatic changes are not so critica n this 


esS as they are in the silver spray method. 

The main disadvantages of this method ar 

i) The initial high cost of the coating and accessory 
lipment necessary to carry the 
gs and fixtures which hold the items being coated, is ar 

rtant factor. 

b) The durability of the final finish is entirely de- 
that of the top coat of : 
idditional disadvantage of the 
ther words, if the top coat of lacquer fails—the finish 

will fail. 
\ll the methods described in the foregoing 
icecessfully used for printed circuit 
ement the numerous other methods utilized for 
pecialized type of work. (Ref. 16-17.) 


out process, including 


ent on lacquer. 


silver spray method. 
techniqu 
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MISCELLANEOUS METHODS 


Included in this survey of commercial methods 
the applicat { metallic coatings to plast cs, it would 
be de? mention other developments whi have 
been used to some extent in the past and which have, ; 
during recent nths, appeared on the horizon. Reference 
s ide to the specially formulated conductive = silver 
paints which are far superior in many ways to the old 
type conduct lacquers, to metal coating employing 
“gas plating” and the formulating of conductive plastics 
capable of receiving electrodeposits directly without prio 
treatment. 

Conductive silver paints are commercially available 

ch have well-served in the field of metalizing. They 


be app ed 


best en plove ad 


plated. 


cre 
rg: 
Tion 
LIOn 


decomposition of these previously n 


atile carbonyls, nitrosyls, hydrides, salts and 


(aus 


th 


platin 


rate 


The 


elais on 


compounds in 


carbonyl gases of such metal 


chromiun 


and studied extensively. (Ref. 14.) 


tun 


Another re 


erous 


plastic 


plasti 


These 


al 


ty» 


service folder prepared by the Anchor Plastics Company 


whi 


d 


om the conventional electrolyte. (Ref. 15.) 
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Nove 


can be 
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*h yives con prehensive 


+ 


acteristics 


appl 
the n 
ateria 


s ¢ 


electrically 


dit 


Advance in Printed Circuits, 


(1948), National Bureat 


om F 


and shapes of 


as to how 
prope rties 
facturer t 


suited to his needs. 


+h 


Ni 


Also 
facil 


This 


char 


oO see 


contained in 


ities and services of the 


folder 


lastics Company at 


York. 


reuits Technique, 


of thermoplastics. The folde: 


thermoplastics may be 


by spraying, dipping or brushing and are 
the part 


s no detail on being 


there 


where 


nethod that w 


tals which fi 


greatly 


promises a 


rn 


of deposition for those me 


metallic 


depos! 


tern gas 


plating” refers to the 


the surface to be plated by the therma 


entioned metallic 
For ple, the 
ron, ie ad, nic ke 


used 


tmosphere exan 


an nert a 


as COppe 


molybdenu have beer 


and 


gsten 


cent deve lopn ent 


already has found 


which 


ical 


cations i the elect and electronic 


ass of conductive 


the 


conductivities 


manufacture of a= ne 
akes 


\ dk 


Is which n molding o 


range of 


xhibiting a 


materials can be molded 


the 


conductive 


ectly electroplated with desired metal! 


embe 1947) 
Miscellaneous Publica 


tandards 


Custom Extrusion Booklet 
The rmoplast es” a new 


>xtrusions in 


information about the cha) 


discusses fi rms 


extruded plastics and a general su ary 
used by industry. A 
the manu 


t is included which enables 


themoplastic is mos 


at a glance which 


the folder are useful 
Anchor Plasties Con 


may be obtained by writing 


36-36 36th Street 


Twenty nine 


— 
fields is 4 
a 
I 
about 
one pany 


Otto Wulfert 


Hk THEME of the SPE 


“Plasties-Engineered for 


conference for this yeat 


Tomorrow” represents 


the modern thought that plastic developments should be 


when they needs of a particula: 
This is than the 
dea that plastics could be substituted wholesale for othe) 


ised fit the particular 


ndustry. certainly a better approach 


materials as the thought several Plastics 


hould 


Was years ago. 
substitute, but should be 
ised because of their superior quality and when they are 
the best material that used. 


found 


not be considered as a 


can be 
that 


and least 
developments, it 


eX pe nsive 
In many has been plastics 
are the only material that can be used. 

The thought “Plastics-Engineered for Tomorrow” fits 
particularly into the electric motor industry where 
t is difficult the 
shed practices, customer acceptance, or just 
position, to make any change. 
that 


industry is to 


well 


because of established designs, estab 


plain op 


the 
unles 


the usual practice in 


make no 


Sometimes it seems 


electric motor changes 

the present design is unsatisfactory. In many cases, it is 
ilmost apparent that a plastic material will answer the 

purpose and will certainly cost less. 

The not 
a change unless the change provides a better 

This does not, of course, apply 


because of difficulties. 


well established engineer will usually con 


de ! con 


struction and costs less. 


f change is necessary In this case, 
is not considered. 
the 


apparent to the prospective supplier or his 


many times, cost 
The 


isually 


greater advantages in use of plastics ar 
Ve ry 
salesmen and it is with the supplier and the salesmen that 
the electrical and mechanical designers have the greatest 
difficulty. The salesmen cannot understand why, if plas- 
for organizations 


purpose, it cannot be universally applied. 


tie has been found satisfactory some 


r for some 
In the application of plastics to an established de- 

rn, it is usually the allied 

ndustries such as die casting, powdered metallurgy, syn- 
thetic rubber, etc., and plastic in its many forms, types 
and many 
difficult to determine which of the products will be most 
combination may lhe 


necessary to consider also 


of fabrication, various resins. In cases, it 1S 


and in some cases a 
the most satisfactory. 


Because of the various uses for which standard mo- 


satisfactory 


tors are required, a long testing period is necessary and 
that a 
(plastic or other type) is satisfactory until it has 
operated in service for long periods. In many cases, an 
existing design has faults which are accepted as a matter 
of course due to long experience. Even if a plastic part 


there is no complete assurance new material o) 


part 


Thirty 


Otto Wulfert 


Woadgne r Electric Co. 


Presented at the 9th SPE Conference 


will correct the faults of such a design, there w 
serious complaints if even a minor difficulty develops 
cause of the nature of plastics. The minor complaints 


sometimes greatly exaggerated by users, 
by competition. 

A pioneer in development in 
industry certainly treads on a bed of 
the thorns have not been removed. 

Looking at an electric motor, you might wonder 


parts are plastic. The writer has been asked why a: 


the elect 
from 


new 


any 


roses 


designer should be interested in plastic. 

Use of Plastics in Electric Motors 
Table 1 

motors. It can be seen that many plastic items and 

terials are now used in electric motors and are take 

granted. 

Speed Torque Curves in Repulsion Induction Motors 


Figure 1 shows the relation of torque and speed 


The 


as speed 


induction motors. 
start and 


torque is 


the 
highest at 
induction and 
speed. The chart shows that the two curves cross at 
full 


repulsion repulsion torqui 


decreases increases 


lowest at start increases 


proximately 200° load torque. If we 
the 


apparent 


maximum performance from a motor design, 


that a change ove) 


customers, 


lists the various uses of plastics in elect 


are to obt 


from repulsion to induct 


a} 


astics Problems 


200 

asc 

20c 

5 

x 

\rmal 

Devel 


PLASTICS IN: ELECTRIC MOTORS 
Il Motor Parts 
1 Insulation on 
conductors 
Terminal Boards 
4 Switch Hubs 
4 Commutator 
‘ation segments 
5 Commutator Hubs, 
ete. 
} Thrust Washers 
7 Winding Wedges o 
slot sticks 
Slot cells 
End punchings 
Covering for coil 
ends 
Terminal busings, 


Types of Application 
1 Insulation 


2 Structural 
insu 


3 Anti-Frictional 


4 Non-Corrosive 


5 Surface Finish 
etc, 

12 Insulation 

varnishes 


6 Wear Resistance 13 Paints and finishes 
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Figure 


ation should be made at definite speeds. This requires 


the governor parts operate accurately and we will at 

pt to show how plastics have been applied in obtain- 

successful designs and the possibilities of future de 
\rmature and Commutator Segments 

Figure 2 shows the armature and the segments of 

commutator, copper and mica. This picture shows 

love tail slot into which the molding compound is 

and provides the means of holding the molded 

itator together. 

Development of Vertical Commutator 

Figure 3 shows the development of a vertical commu 
for repulsion induction motors. 

The original design was purely mechanical. As shown 

the drawing the segments are wedged into position and 

commutator head provides a pressed fit over the 

gment rings which wedge the assembly into position. 

segment wedge rings are held in position by means 

rews. This design was in effect for many years and 

ise Was continued until the advent of phenolic ma 


The original molded design was found generally to 
satisfactory; however, when these commutators were 


ed through excessive temperatures or other adverse 


iting conditions, breakage sometimes occurred. Also 
he original assembly, the “hammer action” used in the 
Vinding Department when assembling the windings some- 
s caused breakage. 
'"nder normal operating conditions, this commutator 
very satisfactory. However, this represented a case 
e the new development, the molded commutator, 
not quite stand the abuse of the previous design 
complaints were received from the service organ- 
ns because of breakage when repairs were made 
did not occur with the previous mechanical design. 
fore, the reinforced design was developed. In this 
a steel reinforcement adds the necessary strength. 
iO) this change was made another feature was added 
ich the three circuits in the commutator were iso- 
namely, the main circuit to the winding, the winding 
ommutator segments to ground, and what we call 
om circuiting path. This consists of insulating the 
ring “B” which causes a short circuit between the 
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commutator segments and changes the electrical chat 
acteristics of the motor from repulsion type to induction 
type. 

The insulation is indicated by 
“A” and 
tion of this short-circuiting ring would have been dithh 


nsulation washers 


and the molding compound “D.” The insula 


cult with the first two designs. With the reinforced de 
sign, it can be seen that the insulating of the short-en 
cuit ring is a simple matter. The use of the insulated 
short-circuit path prevents stray) currents, which de 
velop under some extreme conditions, from passing 
through the lubrication film on the bearings and throug! 
arcing action causing etching of shaft and bearings 

The purpose of the short-circuit veights and the 
short-cireuit ring is to short-circuit the commutator seg 
ments and change the characteristics of the motor fron 
repulsion type to induction type. The desired circuit 
of course, between the adjacent commutator segments 
and the short-circuit weights. 

In the original design of the repulsion Induction mo 
tor, no difficulty was experienced due to stray current 
It can be seen that in the original designs no attempt wa 
made to insulate the short-circuit weights from the hub 
of the commutator, As motor ratings increased in a giver 
frame size with corresponding increase n current, the 
stray currents also increased, Unless the mechanisn 


insulated, the stray currents will pass from the commu 


tator through short-circuit weights to the shaft. From the 
shaft, the stray currents will pass threugh the oil filn 
into the bearing and then to the frame. thereby con 


pleting the circuit. 
Under extreme conditions, an etching action occurs 
he oil filn The 


use of the insulated short-circuit ring prevents stray cu 


when these stray currents pass through t 


rents from passing from the commutator and causing 
damage to the bearings 

The last view in figure 3 shows the future design 
This design wiil be similar to the first molded design 
and is possible because of the developments in the plasti 
industry which supply molding compounds having grea 
strength. The use of this final design will require ex 


tensive changes in molding equipment. With this design, 
it will be possible to use injection molding which will re 
quire new equipment. This will require a considerable ir 


Thirt Moon, 


n| Electric Mot 
Nn ec ric O ors . 
CURVE REPULSION - START 
Figure 2. Armature and Commutator Segments 
‘A 


vestment ! Will » ju led if satisfactory 
compound can be supplied and the design prove 
factory in service. With injection molding, 
that better curing can be obtains 
strength. Also, the time 

ably be reduced considerably, 

there will be a saving due to 

parts; that is, hub, reinf 

washers, 

This commutator design is a good exampk 
role that plastics can assume in other industries 
viding superior equipment at lower costs. 

The molded commutator as shown in figure 
sents a very unusual type of molding. The molding 


of this commutator is actually of a minor natu 


main function in the fabrication of this commut ve 
the assembly operation. It is apparent that the 
of the copper and insulation segments, and the ass 
of the various parts on the molding fixture, bef 
molding operation, requires considerably more t 
the molding operation, It is also apparent that t] 
of the molding compound is of a minor nature wher 
pared to the cost of the copper segments, insulatio: 
ments and other parts. 
Molding Operation, Vertical Commutator 

MOLD FOR COMMUTATOR The molding operation is shown on figure 4. TI 
view indicates the method of holding the copper 
mica segments in position through the use of a 
ring having a tapered bore. This clamp rin 
against split segments, which in turn hold 
and mica segments in place 

This assembly is placed on a mandrel along 
other component parts of the commutator and 
are clamped into position. This assembly is 
the second view. 

The second view also indicates the molding 
tion in which the reinforcing ring is placed ove! 
ing compound and the entire assembly placed into % Ca 
mold. 

The third view shows the completed commutat 

In order to obtain satisfactory commutators 
temperature, the time, and the pressure included 
cycle of operations must be closely controlled. 

It can be seen that the major portion of the ass 
is metal. In most molding operations, the percent 
inserts in the molded part is of a minor nature. 

It was found that preheating of the molding mat 

DEVELOPMENT OF SHORT-CIRCU!TING MECHANISM for this assembly was impossible. When preheated 
molding material became cured before the final 
could be obtained. 

It would, of course, have been possibl 
assembly to a temperature corresponding to a preheat “p 


slug of molding compound, but it is not possibl 
operator to work under these temperature cond: 
The answer to the problem, therefore, was ‘ 
cessive heating of the mold and removing the part 
the molding material was over cured. 
In this commutator we have also found 


FUTURE : to use insulation segments made of plastic. 
DESIGN DESIGN impregnated linen fabric has given satisfactor) 1), 


The use of plastics for commutator insulation seg 


INSULATED DESIGN may be considered a future development. Bes 
Figure 5 with linen or glass, in either woven fiber or mat 

The use of sheet plastic for insulation segme! 
provided a material which lends itself to high prod 
methods. The sheet material is not subject to the sp 
which occurs with mica. A machine has been de‘ 


melamine we now have the polyesters which can b 
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nenes tMe coppel segments 


the copper and insulation segmen 
n the first view of figure 


ents and the pre-punched insulation segments 
fed 


vill now be possible to also punch the insula 


atically 


and 


ents 


er development is the mica mat which cor 


all particles of mica fabricated into pape) 


s can be bonded with silicone resin. There appeal 


sent time to be a number of developments re 


the is of plastics for commutator insulatior 


} 


rept 


rure 


‘nt of Sliding Part (Spring Barrel) 
5 shows the development of what we Know as 
arrel, The original design is shown on the left 
of the figure. This design wa n effect fo 
s. When it became necessary in the development 
ilsion induction motor to prevent stray currents, 


in the center of the figure was developed. It 


een that the small short-circuiting weights ar 


from the body of the spring barrel by mean 


lic tube “C” and phenolic washers “B” and “D.” 


e of this insulation prevents another path for stray 


+ 
Lo 


‘ 


which is through the spring barrel and shaft 


the stray currents explained previously fo 


itators. 


future design is shown at the right. This design 


re the use of molding material having high 


and will also require the use of rather expensive 


t 


a 


+ 
sue 


‘quipment consisting of injection type mold 
psible segments to provide the spool construc 
steel washer “H” is required to withstand the 


action of the commutator rods “G”. Tests may 


the molding compound has sufficient strength 


el plate is unnecessary. 


Capacitor Start Motors 


to? 
ore 


t ph 


discussing the parts of the capacitor start 


ase motor, We will show where these parts are 


Figure 6 shows the assembly of the capacitor start 


jase motor. In the capacitor start or split phase 
» Windings are required; the running winding 
tarting winding. After the motor reaches the 


speed, it is necessary to disconnect the starting 


speed Torque Curve 


ind to switch over to the running winding. In 


tor start or split phase motors, it is also nec 


at the starting winding be disconnected promptly 


o prevent damage to the starting winding o1 
due to excessive heat if the starting winding is 


nected, 


7 shows the relation of speed and torque in 


r start motors. The chart indicates that the start- 


SSIDI 


g must be disconnected at definite speeds. This 


that the governor parts operate satisfactorily 


attempt to show how plastics have been 


the capacitor start or split phase motor and 


lities for future designs. 


pment of Sliding Part (Switch Hub) 
re & shows the development of switch hub fo1 
ase or capacitor start motor. In the original de 
steel! hub was used which was moved along the 
eans of steel pins 
iuse of noisy operation of this motor design, 
ch mechanism was redesigned and a hub simila 
second view on the figure was provided. This hub 


Figure 6. A capacitor start or split phase motor. 
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Figure 9. Development of switch mechanism. 


Figure 10. Molded blower for electric motor. 


Figure 11. Electric motors of 1900—and today. 


Thirty 


had a very close clearance on the shaft and a 
sheet washer provided the insulation between the 
and the hub. 

Here agaln, occasionally occurred due 
ance between the switch hub and the shaft. The 
moved along the shaft by means of extension 
which also control the speed at which the governo! 9 
operate. It was found that these coil springs beca 
because of contact with the steel hub. 

Referring again to figure 8, the molded hub of 
length was, therefore, developed along with othe: 
which were made when the motor was shortened. 

With this hub, there was no nolsy operat 
no excessive wear of the coil springs. 

It will be noticed that with the molded const 
the flats were possible in the bore at much less ¢ 
could have been provided in a steel hub. The flats 
bore make it possible to maintain a small clearan 
the shaft with very small contact, which is necess 
order to prevent friction which might affect the op 
of the switching mechanism. 

One of the important requirements of this 
the heat treatment. It is necessary that the 
baked for a long period of time, approximately 
in order to prevent distortion after parts are pia 
service. 

Development of Hinge Part (Switch Mechanism) 

Figure 9 shows the development of the s 
mechanism on a split phase or capacitor start motor r 
development shows a construction using the part 
properties of plastics; that is, rigidity, maintaining 
anti-frictional properties, and not subject to corros 

The action of a switch in a split phase or ca} 
start motor is controlled by springs of various types 
load carrying capacity of the motor requires 
governor Weights operate the switch contacts al 
speeds. The problem is to provide a constructio! 
has the minimum in friction and will not be affected 
conditions in service. It is apparent that if corros 
warping of parts, etc., would cause sluggish actior 
switch that the operating characteristics of the 
would be affected. 

The first view shows a construction in W hich a flex 
bronze member carries the contacts. A revolving 
causes connection between the two contacts as indica! 
at “A”. The flexible phosphorous bronze member is 
sulated from the endbell of the motor. It is apparent 


this design was more sluggish and had greater trict 
than the later floating design. 

The second view shows a design using a mold 
lar as the supporting means as indicated at “B”. 0 


lead is attached to this member at “C” and contact 
made through a silver contact “I” at the other end. 1 
contact is actuated by the hub en the shaft. This des 
removes some of the objections tc the original desis 
Was still subject to some sluggish action. 

The third view shows the final design where a "5 
floating member provides the minimum of frictio! 
lead is attached to this member at “FE” and cont 
made through a silver contact “E” at the other end 
will be noted that the hinge action is provided bi 
light contact between the punched part and the p! 
sheet as indicated at “G”. No material other than 
could provide the necessary rigidity and freedon 
tortion, combined with satisfactory frictional propert 
The switch is mounted on the endbell and is actua! 
governor weights and hub mounted on the shaft. 


(Please turn to Page 53) 
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_ tay of Santay 


M. A. Self 


iv mornings at 10:30, a curious 
takes place at the 

ition in Chicago. Ten stalwart 

key executives of the con 

in and take their places 

he table. But the meeting 


t begin until  youngish, 
haired and brown-eyed woman 


e feet tall, comes in and takes 

ce at the head of the table. 

is she is known to everyone 

he porter to the president of 

pany, is Miss Violet Szantay, 

: president of Santay Corporation, 
t f some 700 employees, cnalr- 

the company’s policy co. 

overseer of the 
on annual production, and 
portant of all, the only female 
ng ber of the Chicago chapter of 


companys 


Keen, affable and with a_= smile 
everberates around a room, 

Miss Szantay was born in the plas- 
ndustry and has herself 

igh every phase of the business. 
father Daniel Szantay, started 
npany way back in 1919. He. 

r, Elmer Szantay, started 
Sandee Manufacturing Company, 


gone 


ted | h is an extruding company, in 
. 40, and is still going strong. De- 
these hereditary influences, Miss 

‘zantay still had to prove her ability 

e she was made vice president 


Santay in 1950. 


7 . . . 
Her first preoccupation with friv- 
as she recalls it, was when she 
licat student at Von Stuben High 


n Chicago, and her father 
k her to a formal dance—the tool 
t lie makers ball, held at the Mid- 
\thletic Club. She was greatly 
ssed, she said, with the “wiz- 
ho make the tools and dies 
hich everything else was pro- 
Her father, Daniel Szantay, 
ginally been a tool and di 
and impressed upon her that 
t tool and die makers the coun- 
ild quickly revert to the In- 
belief which she still shares. 
0 er, in those days, her 
was how to edge her way 
young plastics industry—a 
ie hich regarded the presence of 
; executive as so strange as to 
fabulous. 


main 


> 1 graduating from the Uni- 
Chicago in 1938, she went 
erties K for several companies in 


capacities, then started with 
ther Elmer at the Sandee Man 
ng Company. She was it 
ge of all the office routine—and 
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Violet Szantay 


n a pinch would rush out and shove 
her 100-lb., five-foot unde? 
some huge shipment loaded 
onto a truck. This highly instructive 
panorama not only gave her a bird’s 


eye view of the industry, but also 


frame 


being 


a worm’s-eye view. 

In 1946, the Santay Corporation 
wanted the benefit of Miss Szantay’s 
abilities; so they elected her to the 
Board of Directors. Later, her fathe: 
prevailed upon her to come to Santay 
Corporation as his assistant, to co 
ordinate all the departments. Her in- 
cessant interest in the plastics busi 
ness soon persuaded the other execu 
tives that she was avidly interested 
in plastics and the Santay Corpora 
tion. 

As Miss Szantay explained it, ther 
Was no reason why Santay Corpora 
tion could not do things other plastics 
manufacturers were unable to accon 
plish. The Santay Corporation had 
everything under one roof—it made 
its own tools, molded its products, 
had its own assembly and finishing 
facilities. Moreover, it could 
plastic and metal stampings and then 
put them both together efficiently 
and quickly. Since one of the 
virtues of every 
flexibility, Miss Szantay pushed, pull 
ed, cajoled and persuaded every cus 
tomer of the company that quick 
change and rapid production were the 
secret competitive weapons of San- 
tay. Moreover, the ability to combine 
plastics and metals was very rare i! 
the industry, and Miss Szantay made 
the most of them. Together with this 


make 


major 


plastic company is 


know-how (the Santas 


Corporation has been in business ove 


ability was 


3 years), This accounts for the fact 
that every car radio in the country, 
and practically every home radio and 


elevision set has some part in on 
on it which came from Santay 
Miss Szantay feels that 


Corporation is almost as much re 


Santa) 


the growing televisior 
Milton Berle—a_ beliet 


Which has a disconcerting but inescap 


sponsible for 


ndustry as 


able plausibility. 

Even the engineers around the cor 
pany, accustomed as technical men 
are to being let alone by the 
people, tind that Miss 
szantay Is not strange? n het 
field. Detective work discloses that 
she usually reads chemical and eng 
neering journals while eating lunch 

plant, and anyone who has a 
ww or red-hot idea, will find her an 
avid stener, 


Today at least 75 per cent of Sar 


sales 
and policy 


tuy's <7 million production is molded 
and finished (sprayed, hot stamped, 
assembled, ete.) at the plant and ship 
ped. Miss Szantay has a passion t 
build the Santay reputation so that 
the company is the boast and prid 
of everyone of Santay’s 700 employee 
and is known from one end of th 
country to the other as the top quality 
producer at the best price. 

Much of this’ philosophy 
for the Santay emphasis on 
molds. As readers of the SPE Jour 
nal know, 
least amount of 
strong plastic 
appearance and 
problems. The emphasis upon molds 
at Santay accounts for the fact that 
the inspection of its products, dis 
closes virtually no rejects. The con 
pany now 
following industries: 


account 


good molds require the 
maintenance, rive 
pieces with excellent 


simplify — finishing 


produces pleces for the 
radio and. tel 
refrigeration, 
building 
electron Ss, 


Vision, stoves, 


suppliers, metals, 


motives, 
electrical, air condition 
ing, candy vending machines and wat 
work in plastics and metals. 

ay spite the complexity of company 
operations, Miss Szantay manages t 
keep an eye on everything—including 
even the 

One of her first move 


housekeeping in the plant 
When she 
became Vice president, Was to orde? 
the plant currycombed—i.e., painted 
and all the floors cleaned. The met 
on her policy committee now smiling 
lv admit that the changed appearance: 
has radiated everywhere and has 
helped employee morale. They ar 
now waiting for the time when she 
will put curtains in the molding roon 

a project which has long been ges 
tating in her mind. And when this 
does happen, if one may 
past experience, It will probably be 
after Miss Szantay has given. the 
matter long and careful thought and 
then figured out how such curtai: 
would either increase the flexibilits 


judge by 


of company ope rations o7 bring dow? 


costs. 
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Plastics Know-How-—Part II 
Plastics Literature 


James Kanegis 


Office of Tech cal Service 


Depart ent of Commerce 
and 


Irvin Wolock 


National Bureau of St 


Le partme nt of Co 


This is the second in a series of articles des 


describe the sources of plastics information and where it co 
be found. 


James Kanegis Irvin Wolock 


HE DISCUSSION of technical literature on plastics Energy Project to record procedures, data, and r 
T in government reports is a timely one because such immediate interest to other scientists, engines 
reports are rapidly multiplying into a larger and large! technologists throughout the Project. These rep 
if the total technical literature each year. Form the contractor or the Technical | 
considered fairly com 


segment reproduced by 
literature search could be Energy Commissio! 
plete when existing non-government sources Were 
fully checked. With the advent of World War Il, how- 


radically. The government 


tion Service of the Atomic 
mediate distribution within the Atomic Energy 
The journals often are not interested in such 
their original form or may not be able to publis! 


el ly il 
eare 


promptly (2). These reports are typical of a larg 
of government reports that do not appear in the 
and that make the searching of government re} 
slightly difficult and somewhat unique process. 
Often, reports submitted to government 


government laboratories 


ever, the situation changed 


sums of money for scien- 


nitiated expenditures of large 
It developed and enlarged a contract type 


tifie research. 
of research and developm«e nt 
the war under the direct 
coneerned with national 


operation which has been 
continued sines administration 
of various government agencies 


defense Thi rapid expansion of research and the corol 
lary reports have greatly affected the dissemination of information of a 
technical information and have brought into prominence is closely controlled until such 


the heretofore insignificant intragovernmental distribution 


industrial companies o1 
proprietary nature. The circu 


these reports 
is deleted. Typical of these are 
government agencies Which frequent 


reports of evaluat 


channel (1) conducted for 
Many reports issued by technologists and scientists tain prop lt tary inf lation and are not pub 3 
in the government or working on government con suitably revised, Reports 


either generally circulated until 
tracts are released through the recognized scientific and sort are unfortunately, often never revised for 
technical journals. the public. 

such as Chemical Abstracts. Many gov Possibly the main reason that many 
such per ports do not appear in the standard periodicals 


restrictions. Much of the work don 


These reports can be located through 
the usual media governme! 
reports, however, Which issue from 


ernment 
may not be found listed in the above abstracts 


tury security 


a classified nature and, 


government contract is of 
must be 


There are many reasons for this situation. First, a the circulation of the resulting reports 
re percentage of government reports are prepared to controlled. These reports are not available to n 

fic information and are not meant for publi ernment workers as well as to the general pub 
be declassified. 


the form prepared, they would not » con 
Consideration must also de given to the 


sonnel 
since they do not appear in the published literature. 


supply spect 
ution In 
dered as meeting the standards of the scientific journals. 


of report can be justified, however, on the there is not enough space available in the regula 


This type 
that it produces a maximum amount of informa reports. If 


for the publication of all government 
t reports were prepared for and submitted 


rrounds 
a minimum amount of time and money. ernment 
For example, a large number of research and develop lication in the journals presently available, th 
t reports are written by personnel of the Atomi would be catastrophic. As it is, most of these 

uilt up a backlog of the material present 


them. 
‘hus one finds that the search for pertinent 
among government reports is a process which 


independent of a search conducted among non-g 
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Thirty sta 


s the purpose of this report to ndicate means both technical and nontechnical publications issued by the 
y pertinent government: reports, particularly Various departments and agencies of the S. Gover! 
cerned with plastics. largely by indicating most nent. It is indexed annually 
» important agencies issuing such reports. It \ list of Selected U.S. Government Publications (9) 
stressed, as will be indicated later, that no it s issued semimonthly, arranged alphabetically by sub 
made to list every government agency WI cl jects, Probably of most interest to plastics technolovist 
any reports concerning plastics, nor to list sa list of Publications Relating to Plasties (10) issued i 
cation of these agencies which are mentioned. February 1951. This is a mimeographed list, containing 
should be considered rather as an attempt to titles and Government Printing Office catalog numb 
ection to the search for these particular gover! or iy, of re ports Trom many federal agencies Phis listing 
ports, With explicit information furnished on many s not comprehensive, however, and because of the dats 
re important agencies, of issuance, must be supplemented by the Monthly Cata 
ild be pointed out that publication polices ! log for more recent reports. 
nt agencies will be found to vary from tim Office of Technical Services 
oe as the funetions and appropriations of these Tho Office of Technical Services. (OTS). of the Dr 
t cor change. Also, many agencies have a very fluid sartment of Commerce, was established after World W 
policy which might make a literature search Il and is responsible for aiding in the collection and d , 

fTiceult. Such a policy s followed to allow the semination of technical reports of benefit to America 
direct certain publicat ons to the most interest science and industry. Fhese re ports are received fr 

nee and to allow the scientist more freedom of the civil and military agencies of the United States Go 

even to the extent of indicating whether the ernment and from cooperating foreign government Maat 
eady for publication and if so, in which jou of the reports cover information captured in enen 

h freedom of publication serves to attract: more report 

nt men into the government service. developments in plastics prepared after the last wat , 
made available through OTS. However, of present 
nifiW@ance is the facet that all declassified Department of 

ent reports. Among them is an article by Jer Defense reports as well as those of the Office of Scientiti 4 

Wileox (3), which lists guides and aids, issued Research and Development (OSRD) are distribute H 

the pe riod 1945-1948 for the use of publi docu throuvh OTS. ' 

N. T. Ball and C. R. Flagg have presented a1 OTS « card Sle of af 

(4) which deals with ways of finding and using abovementioned classes of reports in Washington, Its list 

publications that muy be particularly useful ngs of reports of federal origin in the plastics field is 
ts. Detailed information is given on technica probably the most extensive to be found. There are ove 

ons of those government agencies of most inte? 2000 card listings under plastics, not counting those liste Le 
nemist. under specific plastics or other subject heads » attempt 

technical information activities of the part has ae. been ade to sh | 
Defense are described n another publ ation of these reports and 4 extremely doubtful that 
h supplementary information on other government vill be done. However, a selected Bibliography of Re- 
ports on Plastics (11) has been prepared, containing 
the best Ways of checking on re port by reports but mostly covering the German tec} 

know of th ndividual government That S planning a more extensive t 1 

Phe best and most recent listing of such ager nelude declassified reports of federal origi 
be found page appene OTS has two regular publications. The Bibliography 
by the National Research Council it March, of Technical Reports (12) is issued monthly, listing n 
. lists the researeh and Gevelopment facihities of the pertinent reports received and abstracting most ¢ 
> Government, giving name and location of exel those listed. The Technical Reports Newsletter (15), als: 
under the headings of the various government monthly publication, is a digest of outstanding technica | 
hich reports available from federal and other noncontident 
ther publication which will familiarize the ind Serial 
th the various government departments the te — 

United States Government Organization Manual | 
contains a ce scription ot all of the rovernment National Bureau of Standards I 
An appendix lists representative publication work conducted at the National Bure 

om the various government” establishments of Standards (NBS), Department of Commerce, are mad 


iwailable through publication either in the Bureau’s ow) 
Government Printing Office series of publications or in the technical journals hie 


probably quite natural to begin a discussion of Bureau publishes a monthly Journal of Researeh (14) 
yovernment agencies Issuing reports with the which presents complet papers reportil technical ! 


nt Printing Office. The Monthly Catalog (Ss), vestigations. There is also a monthly Technical News 


the Superintendent of Documents, is the most Bulletin (15) which carries summary reports on some « , 


nsive periodical issued listing publications of the completed projects with emphas on the result 
rovernment agencies. The catalog contair rest } Preliminary reports on work in progr 
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Inf Government Reports... . | 


presented along with a listing of all Bureau publ 
ons during the preceding month. There are various 
cula and Miscellaneous Publications issued from time 
ime. A list (16) of the titles of these publications 
ind of reprints from the Journal of the Research through 
December 31, 1951, is available. 

Circulars of greatest interest to those concerned with 
plastics are Plasties Research and Technology at the Na- 
tional Bureau of Standards (17) issued in June, 1950, 

hich ineludes a bibliography of NBS plastics reports; 
ind the Bibliography of Recent Research in the Field of 
High Polymers (18), issued September, 1950. A’ supple- 
ent to the former cireular is now available to cover 


period through August, 1952. 


National Advisory Committee for Aeronautics 

The National Advisory Committee for Aeronautics 
(NACA)Dis a valuable source of information concerning 
plastics materials used in aireraft, such as transparent 
plasties, adhesives, and laminates of various types. Many 
eports on these materials will be found in two compre 
ensive indexes (19, 20) of NACA technical publications. 
The reports are listed under subject headings, one of 

hich is “Plasties.” To supplement the above, NACA 
Research Abstracts (21) is issued biweekly, listing re 
orts om projects sponsored by the NACA, along with 
ibstracts of the contents. All NACA reports are avail 
ble at the NACA library in Washington, along with 
umerous other reports regarding aireraft and aircraft 
from many sources. 
Department of Agriculture 

Work is sponsored by the Department of Agriculture 
‘ the use of agricultural products in making plastics, 
irgely by the Bureau of Agricultural and Industrial 
Chemistry In addition, the Forest Products Laboratory 

is conducted extensive work on the uses of resins in 
wood and paper adhesives, impregnates, and laminates. 

The Department of Agriculture issues a Monthly 
List of Publications (22) giving the author, title, and is- 
uing bureau of each printed publication. In addition, a 

t (23) was issued July 1951, giving the titles of all 
publications issued by the Department of Agriculture 
tself and still in print, but not those issued by all of its 
mstituent bureaus. There are few reports concerning 
plastics in this catalog. The Bureau of Agricultural and 
Industrial Chemistry, however, has a listing of all of its 
processed publications (24), issued January 1952. This 
sting is of great interest to those concerned with plastics 
ind is revised periodically. 

The Forest Products Laboratory also has semi- 
innual List of Publications (25) and a List of Publica- 
tions on Chemistry of Wood and Derived Products (26), 
vhich contains items pertaining to plastics. 

Atomic Energy Commission 

As a corollary toe its main lines of endeavor, the 
Atomic Energy Commission (AEC) has produced a signifi 
int amount of information of interest to those concerned 
vith plastics. Much of this has been declassified and is 

tilable to the general public through the usual infor 
ition activities of the Ak« 

\ semimonthly journal, Nuclear Science Abstracts 
(27), is issued by the AEC. It contains abstracts and an 
ndex of all current nonclassified research and develop- 
ment reports disseminated by the AEC and its contractors, 
as Well as pertinent nonelassified reports issued by othe: 


rovernment arencies appearing foreign and domest 


ournals. 
Several hundred dechissified AEC reports appear in 


the National Nuclear Energy Series (NNES), 
a record and summary of the research carried 
Manhattan District and the AEC. These 
being published by McGraw-Hill and their cont 
listed in Nuclear Science Abstracts. Of specia 
may be the volume Preparation, Properties, and Techno 
ogy of Fluorine and Organic Fluoro Compounds (>. 
Much of the development work on fluorocarbon 
was done by the Manhattan District during th 
and AKC-sponsored publications are a valuabl, 
of information on these materials. 

Over 1500 AEC reports have been publishes 
usual scientific and technical journals and are 
in Nuclear Science Abstracts. However, over |i 
ports have not been published in journals or list 
NNES but are for sale by OTS, from which p 
may be requested. These reports are also listed 
monthly catalog of the Government Printing 
Nearly all the noneclassified AEC research and 
ment reports which are not published in journa 
the NNES are supplied to 40 depository libraries 
throughout the country and are thus readily ava 
literature searchers. A list of these libraries is cor 
in a booklet Availability of USAEC Research and 1) 


velopment Reports (2). 
Department of Defense 


It has been estimated that the research and 
ment programs of the Department of Defense | 
over 100,000) scientific and technical reports ea 
The dissemination of this information has beet 
by two separate agencies, the Central Air Dy 
Office (CADO) at Dayton, Ohio, and the Tech 
formation Division (TID) of the Library of ¢ 
formerly called the Navy Research Section. In Ma 
however, the Armed Services Technical Int 
Agency (ASTIA) was established to provide an int 
program of scientific and technical report services 
Department of Defense and its contractors by 
the two existing services. The process of integ: 
now taking place. It is the responsibility of ASTIA 
collect, catalog, and abstract technical reports is 
various bureaus, offices, and contractors of the Ds 
ment of Defense and any other reports in fields of 
to the National Defense. In addition to supply 
stracts of these reports to qualified agencies a) 
tractors, a report lending service and reference at 
ographic service are conducted. As of the present, AS] 
has taken over the functions of CADO and is now 
process of taking over the activities of TID. 

ASTIA’s main channel for distributing abst 
reports it receives is through its ATI catalog 
also issues a monthly publication, the Technical Data 1) 
gest, which is now Restricted, and which contains f 
articles, extracts of papers of interest in various ft 
research, and abstracts of current magazine arti 
technical nature. 

The TID issues «a Technical Information Pilot 
periodically, containing abstracts of all reports 
it is issued in four security classifications ineludi: 
classified. There is an annual index omitting 


stracts of each report. TIP catalog cards are a 


able for conveniencs n cataloging the reports 
eards contain abstracts identical with those ap) 
in TIP. 


In addition to the above functions, the Tech: 
formation Division is preparing a series of book 
covering the approximately 30,000 technical report 


during World War II under the auspices of the Of 


Mare 
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Research and Deve lopment (OSRD). The cata- 


ssued by subject divisions, there being a total 


ew of the plastics technologist, the ma 
ts is complicated by the fact that none of the 
vere specifically concerned with plastics. Never 
any reports were issued about plastics and one 
n to the OTS to locate these reports. It should 
mind that the OSRD functioned from 1940 to 
so that work of a more recent nature should 
ked for in these reports. 
\< noted previously, when Department of Defense 
re declassified and made available to the general 
bution is handled by OTS through its normal 
fhe majority of literature searchers will deal 
OTS and the statements previously made regarding 


< should guide the individual in finding and obtaining 
ese eports. 

The above is a very brief summary of the activities of 
TIA. CADO, and TID. Further details may be ob- 


several recent publications (4, 5, 29, 30). 


Bureau of Mines 
fhe Bureau of Mines, Department of the Interior, 
ts interest in mine safety and allied fields, has 
$s two recent reports on Inflammability and Explosi- 
bility of Powders Used in the Plastics Industry (31) and 
foxicity and Flame-Resistance of Thermosetting Plastics 
rhis Bureau lists all of its publications in a main 
ex covering the period 1910-1948 (33), with later re- 
vered in annual supplements (34). 
Public Health Service 
\s previously indicated, a familiarity with the fune- 
nus of government agencies is extremely helpful in 
king a literature search of government reports. It 
ikes possible interrelating an agency and its potential 
eports. Thus one finds that the Public Health Service 
s published several articles on industrial hazards in the 
stics industry (35, 36, 37), with emphasis on Dermati- 
s. Most of these articles have appeared in the monthly 
tion, now known as Occupational Health (35), of 
Division of Occupational Health. 
Prevention of Deterioration Center 
The Prevention of Deterioration Center, sponsored 
the Department of Defense, issues a monthly publica- 
Prevention of Deterioration Abstracts (39). It is the 
omprehensive in the field and covers material from 
sources in addition to government documents. One 
sections is designated as “Plastics, Resins, Rubber, 
Waxes.” A fairly liberal interpretation is placed on 
m “deterioration” so that coverage is somewhat 
than one might anticipate. The Center also has a 
Advance List (40) which covers in bibliographic 
y all reports received by the Center. About one 
one-half of these are later included in the Ab- 


Abstracts and Advance List are available free of 
those agencies and institutions conducting «dé 

n studies for the Department of Defense and so 
They are available to the general public on a 
ription basis. 

Center is preparing a comprehensive book ot 

ention of deterioration of materials, to tx pub 
commercial publisher early in 1953 


Department of Commerce 


brary of the Department of Commerce has just 
omprehensive ndex of pub cations f the De 
if Commerce and all of its agencies (41). The 
S reports issued through October, 1950 and it 
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d distribution is handled by OTS. From. the 


S planned to issue regular supplements the future. This 
publication contains a subject index with “Plastics” as 
one of the sub-headings. 

The library also issues a weekly Business Service 
Check List (42) which lists some of the recent and mor 
useful Commerce pub cations, neluding those 
National Bureau of Standards and the Office of Tec! 


nical Services 

In 1949 a survey of basic information sources 
plastics (43) was prepared by the office then Know: 
the Office of Domestic Commerce. This survey lists pul 
lications of various agencies of the Department of Cor 
merce as well as other government departments. Text 
books and pe riodicals concerned with plastics are alse 
listed. Some of the information is dated and no long: 
correct but the general information is still of value. 

Another publication of unusual interest is the Chem- 
ical Statistics Directory, No. 2 (44). This provides a 
index to the chemical statistics available from = govert 
ment sources for the years 1946-1947. This report has net 
been revised as originally planned; nevertheless, the 
sources listed are still mainly correct 

Among the Department of Commerce periodicals is 
a Foreign Commerce Weekly (45) issued by their Office 
of International Trade, containing news items and articles 
on various commodities of interest to the foreign trader, 
including plastics and resins. As of July, 1952 the format 
on this publication is now more on special articles and a 
definite attempt is made to obtain a more current dis 
cussion of pertinent information. A somewhat related pub 
lication by the same office is the Foreign Commerce Year- 
book (64). These publications give appreciable statistica 
data on plastics and resins, 

An excellent paper on sources of government statis 
tics on chemicals (46) was presented recently at an AC 
convention by Miss Margaret Donnelly, formerly of the 
National Production Authority of the Department « 
Commerce. Reprints of this paper are available from NPA 


Other agencies of the Department of Commerce not 
discussed so far are the Bureau of the Census and the 
Patent Office. They are covered brie fly below. 


Bureau of the Census 

Some of the data published by the Bureau of the 
Census, Department of Commerce, will be of interest to 
those concerned with statistics of the plast es industry 
In the Census of Manufactures—19147 there is a section 
on Industrial Organie Chemicals (47) and one on Plasties 
Products; Miscellaneous Manufactures (45). bach section 
is available as a separate publication. The forme: 
cludes statistics on the plastics materials industry vile 
the latter concerns the plastics products industry. Pre 
sented in each section are data on employment, pay 
rolls, value added by manufacture, value of shipment 
cost of raw materials, expenditures for plants and equiy 
ment, and other categories, The next complete census | 


manufactures will be made in 1954 to cover 19538 A yer 


eral survey made for 1950 is available (49), but the i 
formation is not nearly as comprehensive as that in. the 
Census of Manufactures. 

The Bureau of the Census has Iso publ shed ua st: 


storv of the growth of plastics through 10384 


(90) based on data from the Census of Manufactures. 


lL. S. Patent Office 


oun 


| | 
tist 
Patents relating to plastics can, of course, be foune ‘ 
‘ throug! the searel outines, sol ett it 
t de the mited scope of this paper. Specific patents 1 
‘ bye dered from the | S. Patent Office, Department ; 
Thirt 


(Commerce, o be examined in the Patent Offices ! 


Washington or in a number of libraries throughout 
country At a nominal charge, the Patent Office will 
furnish a full list of patents for any class and subclass 


desired. This facilitates patent study in those cities which 


have bound volumes of U.S. patents. 


One cannot always be sure which agency in the gor 
ernment will turn out a report of more than usual inter 
est. Thus one might not expect the Patent Office to have 
any reports of unusual interest to the public. One finds, 
however, that the only publication listed in the Govern 
nent Printing Office’s “Government Best Sellers” which 
has plasties as its main theme is one put out in 1949 by 
the Patent Offiee (51). This report lists representative 
patents available for plastic products and processes from 
three types of patents: (1) patents available for licensing 


or sale, (2) government-owned patents, and (3) dedicated 
patent Instructions for locating other such patents ar 
ven. Unfortunately for really complete coverage, it 


vould have to be brought up-to-date. 


In diseusing patents, reference should be made to the 
fact that the office of Alien Property of the Department 
of Justice has made available patents formerly owned 


by our former enemies and seized by the government dut 


nye the war. Thousands of ideas for new materials, new 


3, and new products are disclosed in these patents 


process 


Which are put into use under a liberal licensing program 
administered by the Office of Alien) Property. These 
patents have been carefully abstracted, classified, and 
indexed list of all of the subjects under which the 
patents have been classified is available (52), from which 
the complete set of abstracts for any subject may be 


ordered, One group of patents is listed under the heading 


of “Plastic synthetic resins.” Individual patents may 
then be selected from the abstracts and ordered from 
the Commissioner of Patents. 
U.S. Tarif?’ Commission 

Data isued by the Tarif? Commission are of 
particular interest to plastics processors and consumers 
because that agency is primarily responsible for statistics 
on organic chemicals. The yearly issue of United States 


Production and Sales of Synthetic Organic Chemicals (53) 


an excellent: guide to actual production and sales of 
plastics and resin materials, as well as plasticizers and 
the synthetic rubber polymers and copolymers with syn 
thetic resins. The complete report for 1951 will be avail 
thle in the fall of 1952. The seetion on plastics may now 
be obtained separately, however (54). compiling the 
data for the above annual report, the Tariff Commission 
depends somewhat on its monthly Report on Production 
and Sales of Synthetic Plastics and Resin Materials (55) 
The production and sales figures in this publication are 

ted by types of plastics, using a grouping different from 


that emploved in the annual report 


Many ageney reports originate with requests for such 
report from Congressional Committes An excellent 
example of this the report on Plasties Products (56) 

ued by the Tarif? Commission in 1948. This is part of 
the “War Changes in Industry” series prepared by the 
Tart! Commission when requested by Congress to investi 
gate the principle domestic industries atfeeted favorably 
or unfavorably by the war and to report regarding then 
prewar status, the changes and developments that occur 
red during the war, and as far as possible, their probabl 
postwar status in foreign trade and international com 
petition 
Department of Labor 
Fypiceal publications issued by The Bureau of Labor 


of 


Stutistics 


the 


Dep irtment of 


Labor are t 


\ 


bulletins, Employment and Payrolls (57) and He 


containing a 


Earnings (58), each 
tics Materials.” These 


The 


group. 


annual 


respective April issues. 


In 
ment 


\ detailed 


1948, this Bureau published a 


Outlook the I 


will 


supplements 


*lastics 


he of 


interest t 
are conta 
report 


Products 


Specifications 


discussion 


the scope of this paper. 


to 


eutegories: 
Index to 
and 
If Army; Ill 

Volume 


October 


Is 


P0000 
Federal 
Specifications and Standards (60) is issued annu 
Military Specifications 
published 


1952 


in 
Navy; 
I, 


in the 


spec ifications 


and 


four 
and IV Ain 
Munitions 
Interest 


unnecessary duplication. 


It 
the various 
are very 


comprehensive coverage of 


to remain 


present time. 


now being fulfilled by government agencies, 
been an Increasing tendency to turn to a 

report as a medium for attaining their objectives, 
in part. While no great attempt is being made 
cize them they are sent to inquirers whenever the 
finds the reports suitable and in’ such cases 
supplement this material by special letter. 


technical” agencies such as the Department of 

cassionally prepare reports of technical interes 
one finds a Foreign Service Dispatch from Sw 
cussing a method of restoring optical clarity to 
by the application of a plastic tilm. 

It is difficult if not impossible to track 
yovernment reports in a reasonable time for 
us these. Some attempts are being made to 
these activities into one or more agencies but 
cussion of such possibilities at this tim: 
mature. The judicious selection of federal agen 
upon their primary and secondary interests is 
supplement to any search activities. This car 
done by developing some familiarity with the 
of the various agencies in government, 

In substance, if one checks over the index: 
Government Printing Office Monthly Catalog, 
of the published government agency indexes sucl 
of the Department of Agriculture and the Nation 


of Standards, then checks the 


m its publications and coverages of 


tions 


oni oa 


fix tory coverage of such re ports. 


that an ageney in which there is a known supp 
formation such as statistical figures from the 
Census and the Il S. Tariff Commission, has 
been contacted. For a more meticulous search 
it would be necessary to take a more time 
approach of contacting other agencies go 
n which there exists even a slight suspicion that 
material of interest. This activity naturally fo 
(Please turn to Page 54) 


aecurate 
In many instances, with the many 


agenctles 


Whereas years a 


and solicits thei 


given subject, 


it 


of 
Briefly, there are 


specification is 


available, it 
Military. An Index 
is issued 
volumes: | 
Force (61-63). 
Board, 
of 


Was 


economy 


Summary 


no, 


for 


atl 


some 


IS poss 


becomes obvious that the publication 
of 


diversified and 


the United States 


in addition are 
any attempt to give 
not 


Is 


time, it 


its 
ut 


ible 


doin ing wove 


to ol tai 
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Thirteen Leading Plastics Firms 
Unite to Promote Wider Use 
Of Large Moldings 


ember plans were made to 

ise of large thermoset- 
cs moldings in the radio, 
home appliance, furniture, 
achine fields. Seven lead- 
als producers and six mold 
re than 10-million dollars 
capacity formed the Con 
Large Plastics Moldings, 
an unusual and extensive, 
g campaign to acquaint the 
anufacturers, industrial de- 
nd interior decorators with 
ny advantages of large 
neered thermosetting plas- 


Committee work being 
ntly by American Cyana- 
kelite, Borden, Durez, Mon- 
Mlaskon, and Plastics Engi 
American Insulator, Chicago 
Products, General American 
rtation, Molded Products, Pro 
i Richardson Company. The 
isford Company has heen re 
the Committee to handle 
¢ relations campaign. 
their plan to acquaint the 
new deve lopments n larg 


ducts and their advantages: 


ile des elop 
designs that will ipita 
ength and beauty of plas 
he p mat ifacturers U 
home ipp iticet 
Kitchen equipment ind the 
lerstand the economics of 
herr consumer preducts 
g ve believe vill be of 
benefit to business get 
have eacning 
cnemica consu t i 


( ference 
t ition f the ¢ 
a ts objectives ti press 
es fre New York news 
ius and trace maga 
press eleast 
Tar ition { the 
1 its objectives Was directed 
ed national and vg nai 
consume erenal 
1 aust il Nelds 
t factors breught eu it 
ference ile these X 
s of thermosetting plastics 
n large moldings 
nie dings cal th 
show seratcnhes, ¢ goes 
hrough the teria 
housings are strong vet 
eignt; thev have ip 
solidity 
nish esists S burns 
1 stalr quids 


©. Good acoustical qualities 

6. Because ot Ne ve | ey 
plast cs Nhousings ire ‘ 
ently suitable for use anywhere in 


the home. They will blend with mod 


furniture 

This last point is one that is gait 
ng popularity fast. Plastics housings, 
once exiled to kitcher appliances and 


furnishings, now can be compatible 
with Interlors or other rooms in the 
home 

An important factor brought out 
at the meeting is the $10) million 
worth of capital equipment available 
n the molding phase of the industry 
alone. The companies are in a strong 


Nnanclal positior and “ale read\ to 


one appliance manufacturer pres 
ent has $250,000 worth of dies in 
current production vitl a eading 
molder 
Anothe) phase if the expanded pro 
gram announced by members of the 
Committee on Large Plastics Mold 
nes vill hy sVinposiums W t} ce sige? 
ers as | is furniture and appliance 
mnufacturers and the key 
Thes eal Poste he exchange 
k how and thus increase the pace 
product improvemet 
I} ( ttee a tends to su} 
h 3 tiona iterlal on how t 
plastics Tor Use ! nu 
ers’ poll e literatut a 


aisplavs 
What Has Been Done 


| ( a ! 
miitter nas we? 
| iar Seal, 


amy ih publicat as NEW 
YORK riMES, WALI STREET 
JOURNAL, BUFFALO EVENING 
NEWS, KANSAS CITY STAR, DI! 
TROIT FREE PRESS, and by K 


‘ 


Ss nad re 


RETAILING DAILY, MATERIALS 
& METHODS, TRON AGE, BUSI 
NESS WEEK, TIDE, and FINAN 
CIAL WORLD 
Feature articles prepared for 
Cor ttee already have appeared 
LECTRICAI MERCHANDISING, 
USINESS WEEK, QUICK, The first 


B 


Story ad e appliance dealer that 
al a St ind re 
product sing irge the ett 
qaings a ‘ 
pliance Ss, ga sa 
these products t 
erchandis > 
ted that } Stile t 
ad fut t 
adit { t t 
ee s cle 


nyes with present ana prosper 
users of large moldings The first 
these meetings Nas bee! scheduled 


for April 15th at the Engineers’ Club 
n New York. The Committe: 
sponsor it jointly with the Society 


Industrial Designers. The panel dis 


cussions at this meeting will be ate 
voted to such subiects as new nia 
terials; new moldings techniques; sug 


gestions to the designer for making 
the most of plastics’ potentialities for 
clean, function design: « xplanati ns 
of the need for closer cooperation be 
tween all groups for greater int 


change of information 


Two pane! d scUsslol 
be conducted at this joint meeting 
Representatives from manufactu 
ers of these products will be invited 
to attend the sessions—-some to pa 
ticipate on the panels, others to 


ten to the proceedings and ther pa 


ticipats With comments 1) the 
floor 

\ subsequent conferencs oint) 
sponsored by the Committee and the 
Society of Industria Designe) 


planned for Chicago in the late spring 


Th program essentially Vill De tt 
same. 

Other projects und active 
sideration by the Committee and 
Which work now is being done, includ 
informative labe ne to arge mold 
ngs—to present accurate, concise i 
formation of vnat aterials are used, 
and what ca and Vhnat cannot be 


expected Tro olding 


Central Ohio Tours 


N. American Aviation 
A. P. Young 


dent ( brane 
b e dithe depat 
plained the perations. To 1 
pra cula baa { ‘ 

nad Lion i 
pleted pat Mr. Hess f th M 
teria ind | a 
proble design d 
aterial, Mr. Kember explained 
Design prot s and processes d 
Mr. DeVore explained 7 ng ope 
s. Fina (pera 

ere discussed by Mr ! ttir 
the | duction | Sty 

| vruided thy 
ind explained eta he t 

ided ssemb f the AJ 


‘ 
t | d 
Increase Tie ties. Several nave ac- 
. tive plans to do so under way at 
The i! \ eeting of the Ce 
a tour tl iv e plant f Nort 
achinery, tool and date, \; Aviation. Ine Tie 
stics moldings fields co by Mr. E. K. Fry, Superinter 
Navy Attack B tee 
America \ t Incorporated, M 
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AUSTRALIA 
AUSTRALIAN PLASTICS 
Vol. 8, No. 88, November 1952 
Albert Lightbody 


\bstracter: 


PLASTICS VERSUS ZINC DIE- 
CASTING (Reprinted from “Plas- 
ties”) 
\ comparison of advantages and 
disadvantage of plastics in place of 
ne die casting. The increase in cost 
the ne die casting alloy” has 
placed plasty nh an excellent com 
vetitive position 


PHENOLIC RESINS AND FILLERS 


by Goss 

Reprinted from SPE Journal. 
OPERATION EVOLUTION IN) DE- 
INFORCED PLASTICS by M. 
Dick 

Reprinted from Canadian Plastics. 
opments leading to a plastics 

pressor housing 


EXTRUSION OF VINYL FILM by 
Albert M. Stover 
Reprinted The 
ety of Plastics Engineers. 
STYRENE COMPOUNDS AS NEW 
POOLS FOR INDUSTRY by Frazier 
Goff 

Presented before S.P.L. Annual Con 
The oft sty 


Fi ompounds such as 


Journal of So 


Spec al 
rent the 
acrylonitrile copolymers, rubber plas 
ticized sty in 


ict 


Tere use 


nee, 
styren: 
polystyrene and 
packaging, fly 
insulation, re 
hatte ry 


discussed. 


ais screens, 


special fabries, cable 
frames, Cases, 


etc. 
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FRANCE 


INDUSTRIE DES PLASTIQUES 
MODERNES 
Vol. 5, No. 1, January 1953 
Abstracter: Hans Mayer 
GALVANOTYPE by Paul Royer 
In this first of articles 
“Plastics Matrices” 
preparation 


trigerator 


sound records, 


of a series 
Printing 
describes the 

by the 
thermoplastic 


and 
the author 
of printing 
buildup) on 


electrogal 


for nS 


mas 


anic 


Forty two 


thin 
for 


of the 
finishing 


the backing up 
metallic shell and the 
use in the printing press. 
POLYSTYRENE, COPOLYMERS, 
AND COMBINATIONS OF POLY- 
STYRENE AND OTHER POLY- 
MERS OR COPOLYMERS 

It is described how the 
physical properties of a product man- 


ters, 


desired 


ufactured from Polystyrene can be 
influenced by three methods. 
(a) by a modification of the pro- 


cess of polymerization, 


(b) by the creation of copolymers 
or tripolymers of styrene and othe 
chemical substances, 

(c) by the combination of other 
polymers or copolymers with poly- 


styrene, 

To illustrate this statement specific 
American molding materials — like 
Koppers X 8, Monsantos Cerex, Bake 


discussed in re 


lites BMC IL ar 
gards to their specific physical prop 
erties crented by one of the above 


methods 
THE EXTRUSION OF NYLON 

Abstract of publication 
subject by the Field 
Laboratory of E. 1. Dupont with com 
parative for the French Pro 
duct (Rhodiaceta). 
MEASUREMENTS OF THE HEAT- 
ING CAPACITY OF INJECTION 
PRESSES by C. B. Beyer and R. B. 
Dahl 

This article is a reprint of a publi- 
cation of the Dow Chemical Company. 
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GERMANY 

KUNSTSTOFFE 

November 1952 

Abstracter: Anne Schwend 

Dr. Kurt Hultzsch, Wieshaden-Bie- 
brich About the context and fixing 
the limits for poly-reactions (A dis- 
course held) previously in) Vienna in 
September 1951, in Stockholm in No- 
vember 1951 and in Frankfurt Main 
in May 1952). 


the 


Service 


on 


New methods for the production 
of macromolecular compounds which 
it is hard to place in the existing 


scheme of plastics materials divided 


into polycondensates and polymeriz- 
ers, seem to require another division. 
Hence, the 6th Convention of the 
German Specialists Group for “Plas 
tics and Caoutchouc” initiated a dis- 


cussion of the basi precede 
article does not aim at setti: 
limits for poly-reactions, b 
to show the points of conta 
transition stages. On the bas 
context shown by the aut} 
is a gradual transition 

condensation to polymerizat 


first 
next 


group 
to 


sates, 


the 
those polycondensat 


between tl 


‘yenuine”’ 


can be recognized distinctly 
would be those poly-addit 
ducts whose formation 
With or without catalyzers 
gration of hydrogen and a 
quires two ditferent ( 
Then, next would come t 
ducts from certain hete 
cording to the principle 
polymerization, that is 
gration of hydrogen. Thess 
still Snow hetro 
or nitrogen atoms in the ne 
ed chains and form exclus 
similar or related monon 
other hand, they represent 
mediate transition stage t 
uine” polymers which are a 


take 


i 


from similar but non-satura 
mers through ion chains 
chains and ne 

chains consist exclusive 

atoms. (See Diagram “Abb 

Dr. Albert Petz, Ludwigshafen 
Fibre Plates a new materia 


The 


the pressing of plates 
chips and shavings with tl 
binders (using almost Xe 
urea-forn aldehyde resins up 
These plates are dry-processe 
leaves the wood fibre struct 

a hundred percent intact 
erties and most important p 
processes fer such fibre plat 
being discussed. 

Editorial Convention of the 
tics Industry and Plastics 


1952. 
The 
held in 
passe d all 
hibited in 
ed 


molders for 


products, 63 


shortage 


SUCCESS 


Duesseldorf 


six halls; 
produce rs 


Sen 


tics machinery 


of tools. 


ot wood 


i-finished and 


manufacturers 


and 


of the 

Oet 

expectations. 245 
there we 

of raw mate 


165,000 visitors saw 


10 manut 


this number comprises 14,000 


from all parts of the world 
mercial success of the fa 
two very good. There were 
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HE WORLD 
t 
Ls 
rod 
a 
| 


‘ 


pon Refinement of Cyclic 


itional 


d stability of 


qd na 
priate 
dels ‘ ‘ ‘ 
nes eNXhibited 
‘ high degree of pel 

a nts to the mat 
ents and left doubt 

pe tit eness 

Heinz Voigt, Darmstadt Di- 
trie Properties of  Plasticized 


vvinviechloride at Frequencies of 
1000 MHz. 


ns of a Spee ally deve oped 


i es bridge” (See circuit 

\bb l Page 395) the 

stant and dielectri Oss 
plasticized poly, nvichlor de 

neies between .1 and 1000 

ell as temperatures of 20 

. are being investigated. Dio 
ate, dioctylsebacinate, Ed 

\ and tri-kresol-phosphate 
plasticizers. The medium di- 


axationr pe riods resuit trom 


naving maximun 


i@hncles 


Entering their logarithn 
eciprocal of absolute temp- 
result. in curves which 
eral points of interest) as 


Vating energy Is conce rned, 


is plasticizers these am- 
energy are ce pende nt on 
Finally, the influence of 
Ss the dielectric constant 

issed 
Nitsche and G. Ehlers — Inter- 


Standardization of Plastics 


ef report about the Conven- 
‘Technical Committee TC 61 
s’ of the ISO at Torino, Oc- 
d to 4th, 1952, and the sub- 
alt with by the various sub- 


Mechanical Properties 
Molded Laminates 


M. Kline 


bstract from an article as ap 
Modern Plastics, August 

iges 118 124 182 189. 
Chem. Heinz Anders, Berlin- 
enheide — Production of Kuma- 
me Resins and the like Materials 


| 


Hydrocar- 


operties and sundry ways of 
ation for different products 
bed. Due to their properties 

ne resins are used in the lac 
pupe Industries, 


M. Jacobs and D. Schriek 
Determination of the Punchability 
Hard Paper Plates 

report is issued by the Plas 


the Philitefabriek 


atoryv of 


ps’ Gloeilampenfabrieken, 


Netherlands, 
f hard 


sents difficulties 


King © pape plates 
qdue to the 
tv of niormatior ol 


conditions fo pune! 


Die 1 ascertain the hard 


nehing. As 


ardness 


March, 195 


qaucts cis 


ed op 


rated. 

Dipl. Ing. Werner 
Welded Blowers of 
Welded blowers of rigid 


Schmitz, Siegbure 
Rigid PVC, 
PVC 


developed for the chemica and 
ited industries. Flow tecl cal pr 
ciples are observed and designs d 
no nly eet the standards dre 
quit ents of this plastic aterial, 
but al simple and good ino appear 
ance, Designs executed i belt 
described. 
W. Goss Modified Plastics 

Excerpt from the Apr 

SPE Journal 

TI ~ eprint cone ides \ ! thie 
formation the Germar pias Ss Indu 
y is working hard on these mod 
fied phenolics. “Kunststotfe” hope 
be able to report about the first type 
of German modified plastics oor 
W. A. Haine and W. M. Land In- 
fluence of Working Conditions on 


Quality and Yield of Extruded Poly- 
ethylene Films. 
\n rpt 
appeared n the 
of Modern Vlasties. 
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DER PLASTVERARBEITER 
Vol. 3, No. 12, Nov. 1952 
Abstracter: E. C. Bernhardt 


article that 


1952 


from an 
February 


ssue 


THE ECONOMIC POSITION OF 
THE GERMAN PLASTICS INDUS- 
TRY by G. Matulat 

A general summary illustrating the 
recovery of the plastics in 
dustry since the war. 
POLYSTYRENE FOR PACKAGING 

A survey of the principal advar 
tages of polystyrene as a packaging 


German 


material. 
NEW APPLICATIONS OF AIR JETS 
FOR THE PRODUCTION OF PLAS- 
TIC COATINGS 

Brief description of a 
Air jets 


emulsion 


paper coat 


nachine, are used to 


ny 
spread the plastic 


persion evenly over the surtace to be 

coated. 

\ NEW RESIN FOR HIGH 

QUENCY APPLICATIONS 
Specifications and physical data of 


\lberit 


recomn 


FRE- 


8291 So. are given. This 
ended 
are important. 

APPLICATION OF PLASTICS 
DECORATING 


Where low dielec 
THE 
IN INTERIOR 


Description of the uses of PVC 
film for wa coverings, upholstery, 
ete. In s a dese ptlor of the 
application of transparent, colored 
styrene building blocks decorat 
mosak windows. Thess littl blocks 
ure ection olded, mnie 
neh cubes hos. surfaces are bh 
bed ix in ght ditfus \ 
larg f a tilable 
Wind S partit s of these block 
are put togetl sing special fa 


ispend 
ght from 


ON THE I 


HIGH FREQUENCY 


Brandenburger 


by kh. 
\ Sulit 


Ing rules 


ELECTRO 
QUENCY 
C;,uldes 
application 
the 


SUCCE 


lems on si 


cavities, 
GERMAN 
TIONS 


The tra} inder a sink cacde 
Hlexible plastie teria The t ip) 
be cleaned without oper b t 
giving it a fe ‘ and 
fresh water through the drain. The 
Is no chance tor corrosior 
A NEW FILM WINDUP 

This windup automatically 
sates for the diameter change f th 
spool, and maintains uniform tet 
It operates without a clutch. Te: 
can be adjusted er a vide 


GREAT BRITAIN 
BRITISH PLASTICS, Nov. 1952 
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ed 1? 
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ary 
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COOLING OF MOLDS by H. Spies 
Illustration 


arp pre 


PLASTICS 


EDITORIAL 


New Outlook on 


Properties not considered toe 
portant in plastics application here 
tofore now are vital. In aireraft struc 
tures, shear strength, often referre 
to as the “torsional stitfmess,” otter 
regarded ca the eritical propert 
Many of he Inge technic 
testing have tuker ! 
the metals field and so ca thee Gay 
plied with ifficient accuracy 
mers 

he rke | ind 
becoming increasing iwi 
new problen Soin testi Phe edit 
ther rete? t i esti? 
n th 
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istrated) 

s made it npr 
sheeting ha breve 
ted il ren exhit 
fair i ables 
“ais, nad 

hy d 
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nhs dard (1 
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mMaard } 


ER OPERATION Of 
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ntary 


Use of preheatet 


FOR HIGH ERE 
YING 
‘ 
iit t 
dine tily 


ditTicult pr 


Lrustons le 
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erbert R. Simonds 


Testing 


ALITY OF P. \ 


VES CONFIDENCE 


Of ers, Attractive designs, trade 
cul by M i ai 
| 
ts d 
— 
| 
en 
Plas 
an 
ib 
| tain mate 
above cor pany has, there Dee! xX! 
Ked out a scheme whereby prove er 
physical } 
tne te i qauring the pro \ Brit 
result. the been pub 
etween hm and quality quality sti 


thstand. 


and the test that it must 
| eet the standards, calendering 
hat to be controlled within narrow 
ts and machinery for th pre 
cision work expensive. A calender 
plant alone costs up to 100,000 
pounds. At present there are only two 
anufacturers of p.v.c. resin in Great 
Britain, although a third plant will 
vo into production shortly. The pres 


ent output of p.v.c resin for the manu 


facture of sheeting is estimated at 


10,000 tons a year. Annual output of 
heeting is about 50,000,000 yards. 
Raw material consists of 60° resin 


ind 40° plasticizer, Applications for 
sheeting include surgeon's ap 
ons, Clothes-hange) lifebelts, cush 


ms, tobacco pouches, and many other 
milar use 
PLASTICS AID IN CONSERVATION 
OF OLD PAINTINGS by Dr. A. FE. 
\. Werner (4 illustrated) 
In the past materials 
conservation been of 


pages 
traditional 
used in have 


egetable or animal origin such as 
and 
Recently, the use 
making 


painting 


bees Vax, natural resins balsams, 
and 
of plastics has 
trides in this 


be regarded a 


animal glues 
great 
may 
object, 


bn en 
the ld. \ 
stratified 
the support, 
and the 


usually with four layers; 


the ground, the paint layers, 


Varnish 
sectional 


Ry means of exaggerated 


drawings, the technic of conservation 

deseribed, One answer has been 
found in the use of alkyd resins modi 
tied with an oil of high linoleic acid 
content and containing only a small 
amount of linolenic acid. A synthetic 
alkyd based on phthalic acid and 


elveerol modified with tobaeco-seed 


oil appears satisfactory from prelim 
inary work. 
Two types of adhesives have been 


used in picture conservation, Mixtures 
of beeswax with dammar, Venice turp 


entine or gum elemi- represent the 


older types. Recently, new synthetic 


adhesives 
older 


how 


replacing 
examples 
conserva 


esin have been 


these methods. Two 


llustrate technics in 
tion have been improved by the 
synthetics. The ideal 
that is, re-attachment of a 
support is an ad 
hesive of the ethoxyvlene type, such 
as Araldite 101, This is) obtainable 
is a cold-setting viscous liquid, which 


new 
material for 
transfer, 


painting te a new 


hardens by a chemical reaction not 
nvelving the elimination of any vola 
tile by-products. The second example 
nvelves the use of aqueous emulsion 
adhesives, based on polyvinyl acetate 
plasticized with butyl phthalate. 
THE PHYSICAL TESTING OF 
PHERMOPLASTICS, Critical Sur- 
vey of Current Methods by J. J. Mil 
lane (7 pages with graphs, charts 
and tables) 

This article points out difficulties 
in the evaluating of the physical prop 
erties of high polymers and explains 
the importance of carrying out tests 


kortu four 


the more 


over a Wide rang 
ture and stress 
The paper dis 
more important 
ried out on thern 


Important 
nes described. For 


physical 


oplastics, 


tests 


t yy i bons and ether. Al Phory 
soluble ! chloroforn 
‘ of the chloride, benzene and alco] 
tests cal Possible uses for these 
of nelude replacement of Ca 
s analyzed sam as an optical cement 


films, and as 


and jts shortcon coats for paint 
instance, the impact test a measure coat for paint systems wl 
of the ability of the material to with Withstand corrosive condit 
stand suddenly applied stress, but NEW ADHESIVE FOR LAMI\ \7} | 
the speed of applying such stress VENEERS (1 page illustrat 
usually ignored in the familiar fall \ new adhesive allowing 
ing weight or other test methods. to be done easilv “in situ” 
Similar shortcomings are pointed developed under the trade 
out for the softening point test, flow Evo-Stik SH-12. 


temperature 


aging and con 


due to plastics changes. 


LINEAR 


pl eations 


POLYPHOSPHATES, ca 


Group of New Resins by H. Zentfman faces 
& H.R. Wright (3 pages with charts withor 
and tables) their 
The monomeric esters of phosphoric 9’x 4 
acid, particularly of the aromatic hand 
brushe 


r 
series, €.£. 


tricresyl 


triphenyl phosphate, have 


spread 


new 


the general 


The 
two-stage 
is first 


resins 


hame 
are 


prog ess 


applications 
view of their high stability low vola 
tility and wide solubility range. 
synthetic resins have been given An 
Phory] 
synthesized by a 
which a 
reacted with phosphorus oxy 


of 


in 


phosphate 
found wide- 
industry in 


and 


are W 
PLAS 
These illust 
the fe 
grill f 
shipb 


resins. 


phenol 


Makers clain 


dust and loose 


and the 


that wit} 


wall lamin: 


ites suc! 


ay be put on plaster 


Doors mav b 


by hand. 
it even 


removing t! 


Panels are 

applied 
The 
a hard brush 
powder and t} 
ped over with a clear 
TICS APPLICATIONS 
ated) 


ong the 


h nyres, 


and are 


pressure, wall 


with 


applications 
lowing: a cistern float 


‘or a radio, laminates 
vard, fluorescent lighting 
usual run of 


portab 


chloride to produce an aryloxphos and record players. 
phoryl dichloride which is then con SOME ELECTRICAL AND OTHER 
densed with a molecular equivalent PROPERTIES OF GLASS 
of a dihydrie phenol. INFORCED PLASTICS (4 pa: 
Phoryvl resins form clear, almost By varying their resir 
colorless, rather brittle glasses, which wide range of properties is 
melt at temperatures between 60°C from glass-cloth laminates 
and 120°C, depending on their struc TRADE NOTES AND NEWS 0] 
ture. In the molten state they form Export of plastics materia . \T 
liquids with the consistency of a tember jumped to 2,668 
thick syrup. These resins show no against 2,588 in August. 


sign of 


X-rays. 
Phoryl 
water, 


alcohols, 


resins 


crystalline 
drawn into fibres and examined under 


are 
aliphatic 


onmentation 
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million tons of toundry sund could 
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tons, Assuming content of 
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catior process is We llustrated, 
showing xing of the sand vith 
specta resins Vnict nave beer ae 
veloped by Bakelite, Ltd. notabl 
NCcrease a ensiona accurac) 
the castings s one of the chief id 
vantages of she olding. It is pos 
sible to educe tole inces ter Cire 
that is, from 0.0 nh. for sand cast 
to ferry she molding 


PHYSTCAL PROPERTIES OF 
FLAME - RETARDANT POLY 
THENE by E. LL. Cooke 


In this article advantages and dis 


prs.) 


advantages of flame-retardant pols 

thene are giver \ typical example 

of flame-retardant materia river 

as Tolows 


Grade 2 Alkathens part 


Timonox (pigmentary grade of 
antimony trioxide) part 
Cerechlor 70 15 part 
Antioxidant mixture l part 
GLASS-REINFORCED PLASTICS (4 
pages istrated) 
si iY articles vhict i Dene 
published ? il iva ts 


ised for making glass fiber and resi 
This unit is 
Pur 


company 


manufactured 


Atherton Co 


preforms 
n England by 


Litd., 


which 


with Turner Manufacturing Company 
of this country making similar units 
here. The British Company is_ the 
parent company. In this equipment 
glass fiber rovings are first cut to 
length, ther mixed with resi ntre 


duced into a chamber which has as it 


buse a metal screen form over whicl 
the mixture of 


deposited to deve op the 


and 
preforms \ 


rest 


exhaust the screened 


strong 
ated in such a way 


to cause a uniforn thickness of the 


forms can be regu 


preform. 

BLOW EXTRUSION OF 

VINYL FILM (2 pages 
\ briet 

Which 


ing tiln s ut ed in the United 


THIN 
justrated) 
description of a process by 


15.000 tons of calendered cou 


states each vea 


* 


PLASTICS 
December 1952 


Abstracter: A. T. Rexer 
DYKE TEST FOR MELAMINE MOLD 
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the Plastics Institute covering: the 
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Snjection 


MOLDERSCOPE 


By A. R. Morse 


President, Injection Molder’s Supply Co. 


Ihe recent price increase of some 
thing over 30° in a leading make of 
njection machines brings the cost of 
a popular & ounce machine to about 
‘14 times its rated capacity in ounces! 
When an & 0z. machine creeps toward 
<20,000 installed there are many ques 
tions that will invariably come up in 
the molder’s mind not only ques 
tions about die space, about plasticiz 
ng capacity, about maintenance costs 
ete. but about when and how toe buy 
a new machine and perhaps the 
dea may take root that it is getting 
to the point where one can build a 
machine for about the same or less 
money than it takes to buy one! The 
que stion has come up several times 
recently as te Whether by buying a 
feed-weigher and a heating cylinder 
feast: eirea $2500) and by building 
the pest of the machine locally, some 
eash outlay could not be saved 


Some did | say? | have just) run 
through detailed calculation with 
molder friend where we figured 
sso00' OF course 


the saving at ove 
come faney frills might be omitted, 
hut | think that such a home-made 
machine could mateh any 12 02, In 
production. There is always the ques 
tion of delivery of pumps, motors, 
weldments ete but honestly from 
what | hear, this last price Jump may 
be the straw that breaks the camel's 
back. At press time it is still a ques 
tion Whether the other injection ma 
chinery makers are gong: to follow 
suit in this price Jump or not The 
recent strides made by HPM and Les 
ter in injection machine design would 
merit the increase and deserves spec 
These concerns are more 


al noties 
closely tuned to the molder’s needs 
than ever before in their histery, and 
their managements have become more 
tlert and quicker te reeognize what 
hould be changed and what should 

If Reed and Watson were evel 
the leaders the race toward a 
better injection machine, they are 
yoing to have toe look te then laurels 
in 1958 from all one hears about the 
shuffling going on among the Big 5. 

his matter of which is the BEST 
iniection machine is a deheate topr 
ndeed. One hears all kinds of stories, 
but no trade paper dares so much as 
mention the matter of actual machine 
comparisons any more, What a topie 
or a Prize Paper! What contre 
versv'! But what a lasting contribu 
tion if the various injection machines 


could be related to seme standard! 


Forty 


Il am afraid, however, that we are 
farther away from any such com 
parison than at any time in the his 
tory of the industry. No article would 
be more unprintable than one com 
paring injection machines, the 
molder is just going to have to sift 
out this information for himself. 

If you take the tracings of the 
various heating cylinders from 6. of 
the leading 12 oz. machines and hold 
them over a tracing glass you will 
see What [ mean. The variation in ca 
pacity is manifest it simply can 
not be denied when you see it in 
black and white. Of course if this in 
formation were put into editorial 
form, it would plainly have to be re 
viewed in the light of the advertizing 
budgets involved, and | doubt if. it 
would ever get printed. | for one who 
makes such comparisons almost daily 
in designing standardized heaters to 
gain extra capacity would not DARE 
publish the facts, and T used to be a 
pretty bold, outspoken guy at that! 
What molder would ever have o¢ 
casion to compare heaters in such 
detail? Why, it is done very day on 
a job-rating basis, and unless a mold 
er has more than one make of ma 
chine he is probably not even aware 
of the relative superiority or defic 
iency of his press, although job-swap 
ping today is blowing away some of 
this smugness. Machines are being 
bought on a delivery basis these days, 
and new makes creep into shops with 
amazing results. Some go all out for 
the new machine, particularly if some 
of the men have had previous ex 
perience with them. Others never 
learn how to run the new machine, 
and sometimes it Just sits there, o1 
always seems to be broken down, 
and the run of bad luck can never 
be overcome 

At any 
months lie ahead. Will injection ma 
chine deliveries open up? There ar 
definite signs they will, maybe soone: 
than you think. Will injection ma 
chine prices of all makes go up?” 
Probably they will from 10-15%, but 
not Will all these prices then 
head down? | would hazard yes, but 
not till later this vear, or early next 

and then only barring war or new 
controls or unanticipated government 


economic laws 


rate, some nteresting 


nterference with 
What about preplasticizing? Due toe 
sharply increased costs (both original 
and operating) it is slow in taking 
hold, and will not sweep the trade 


as some people thought it might, at 
least not overnight 


Aron n d f he Wirt d 


ontinued from 
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PLASTICA, Vol. 6, No. 
Abstracter: W. P. ter Hors 


NATURAL RUBBER AMONGS 
SYNTHETIC HIGHPOLYMERS 4, 
A. van Rossem pp. 22-26 

Natural rubber is a cis 
of isoprene which. th 
units are linked exclusively 
position. The molecule she 


regularity, great mobility 
erystallize. 

Synthetic GRS rubber a 
rubber are co-polymers of b 
and styrene and are mixture 
and trans units which are h 
1-4 and 1-2 positions. 
is irregular, mobility is les: 
natural rubber and the pol; 
not crystallize. 

The technical properties bet 
after vulcanization, such as ¢ 
ing, tensile strength andr 
ment with carbon black are d 
and explained in the light 


firurat ons of the mole ‘ ule 
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MEXICO 


MEXICAN RUBBER AND 
PLASTICS 


Vol. XIV, No. 83, December 1952 
Abstracter: John B. Ballard 


THE PROBLEM OF RAW MATER 
IALS FOR PLASTICS SPAIS 
by F. Garcia Estartus 

Discussion of the future 

n Spain, with particular 
to the availability of mat: 
printed from The Plastics R 


Madrid, Spain, 


January 1953 
ECONOMIC ASPECTS Ot THI 
PLASTICS INDUSTRY by H. 4 
Frank 

The economies of plastics 
facturing, wth particular 
to the Netherlands. Reprinted 
the “Plastics Review” of Mad 


Spain. 


POLYSTYRENES MODIFIED WIT! 


RUBBER by Frazier Groff 
Properties and possibl 


new polystyrene materials p 


with synthetic rubber 
PLASTICS EDUCATION 
The plastics program at | 


nin s described 


chu Which may be obta 

Ww gy to Louis F. Rahm, D 
Plastics Laboratory Char 
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plastic; giving the a uniter 


product and at the same time to pre 


tect the manufacturer so that ‘ 
not sque ed fror a price standpoint 
Inferiol merchandise Standard 


are established DN thie Government 


bu ipoen the request of a representat 
. of the industry and the problen 
Stanley Bindman urs. He planted many thought: 
on Plastie Ce rp. our minds, erurding the possible 
BE. Sunrise Highway ays of improving our industry 
Freeport. New Yor rapid growtl 
R. C. Smith be ny 
Peru, Indiana here Nhe ll act 


G. P. Corporation. The one regret 


his friends in the Chicago Chapter 


that we will not enjov his presence 


the Board of Directors for the « 


Chicago Talk on Temperature Control he Board of Directors for th 
M. A. Self iffice of 


Vacancy now be filled by \I \ 


Self of LOGO, In OG ‘ 


secretary Treasurer and 


Chapte aot the ety l Portio higr nt pilus of Gossett and Hy ft } 
canceyv as a Director Dick has beer 


Engineers, met t ict ! 

11 for their monthly din- The Full Proport al Contre Vs vith Bakelite Corporation her 
ng. Two very informative tem is the most practical for the plas Chicago the last few vears. as a Salk 
sting talks were give tics industry when considering bet! Engineer 


Hi recy Field yineer of naccuracyv and ! nimum cost 
Mr. Mau Meltzer of 


Northrup Company, spoke Mr. C. N. Sprankle, Sales Manage 
i in his discussion entitled of Extruded Products Division of Plastics has been chosen t 
Pemperature Controls fon Plax Corporation, gave “A Challenge the Von see comm 
he gave the Various electric t the Midwest Plastic Ind istry He ng the Plast 
neans ava able. These, ac discussed the “growing pall throug! n behalt he 
Mr. Higley, consist of the vhich the polyester plastic industry Oss 
has been going. In gre 
Sim tWo position ON-OFF small to a very large industry, ‘ January Meeting 
ire faced with the problems Stal 
} tional Cont mad ther riable fact the Mlasties Engines Ine 
pleasal V entertained n January 14 
by Mr J | Rage Warder 
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Polyester Boat Built at Newark Meeting 
Ed Ackerman 


High production is pos 


produced today have a working temp 


President of the New 


ark Section, ope ned the con eniently. 


ntroduced the 


skat delivered a most infor 
resins and then discussed 


being used more and more 
as wood, concrete, plast 


reinforced with glass cloth. thixotropic polyester 


is hand-lay-up 


Muskat’s talk work. This resin 


will remain immobile 
reinforced with | 


One of the highlights of 


in service. The Navy kat’s talk was the molding of ; 


iltthough they cannot compete in price 
production basis 


vantage of Polyester 


its strength-to-weight : 
as the Marco Process. 


displays about 


the Newark Section 


Recent Developments in Compression 
Molding Discussed at Connecticut 
David Mersey 


The Bakelite Corporation can eclain 
| compounds, and new applications. 


plastics world of the 


embellishments 
pound is used in transfer applications, 


The other new compounds 


“Recent Developments 


superior in are resistance, 
pound provided an excellent 
of chemical, electrica 
anical, and heat resistant 
This compound has high sh 
tance, and might therefor 
fied as a high impact mat 
glass content of this mater 
in the form of roving (5x 
Besides giving the high sh 
tant characteristics, the roy 
to minimize the skin irritat 
occurs Where finely granulat 
s used as a filler. As an im; 
pound, the flexural and imp: 
tiles increase as does the cor 
of the orientation of the gla 
or roving, 

Orientation is similar to 
in wood, the degre: 
fibers align themselves in ¢ 
tlon required to produc: 
strength. Full orientatior 
the situation where all the 
parallel, and the breaking 
applied at right angles 
of the fibers: whereas, in z 
tation, the force is applied 
to the lav of the fibers. 

BMQ-11995 comes in a nat 
or, and makes an attracti 
colored-finished part. Alths 
signed primarily for 
molding, it may be transf 
but at a sacrifice in strengt} 

New applications are pr 
the field of large moldings. M 
showed several specimens 
ture drawers, and in point 
merits of this application, 
that the molded drawer ¢ 
many of the stages of ma 
from the tree to the finished 
Naturally such savings a 
on to the consumer, The 
were light in weight. betwes 
and five pounds. Being mad 
phenolic compound, they ar 
resistant and would elin 
ing and sticking which usua 
wood drawers in humid weat 
nner surfaces were smooth a 
ly pol shed, and lend thems 
easy cleaning. With no joints 
sharp corners, ther Was 
for dust or dirt to gather. T 
rs were of the closed and oy 
types. With the later, a wood 
used to close the face, tl 
matching the surface of 
furniture of which the dra 
part, such as, occasional pie 
kite hen ca ete. 

Another new applicat on, 
the furniture field, is in lars 
cabinets, for portable refrig 
bars, air conditioners, et 
cabinet weighs seventeen pou 
supports the cooling unit, 
housing, and whatever content 
be added by the user 

Looking back at the movie 
spoken portion of the prog 
s forced to make only one ¢ 
the plastics industry has 4d 
more than scratch the surfa 
potential market. 
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February llth was another sue Varying the amount of catalyst and 

a i bers and guests turning out to hear sible since parts can be made in cur 
a discussion of Polyester Resins by ing cycles of 10° seconds. The resins 
Dr. Irving E. Muskat 
Sone peopl: feel 
oe a brief welcome to the members and that they can economize by loading gla 
The meeting was then turned the resir vith sawdust, sand, floor 
eer: ver to Don Biklen, Program Chair sweepings, ete., but actually the vol 
nan, Vho speaker, Dr ume only increase up to 8%. tenes 
Muskat of Mareo Chemicals, Ine., Colors are easy to use with the tra 

as Linden, N. J polvester resins. Other merits to this 

Dr. Mu material are resistance to moisture, gr 

mative chemicals, weathering, and abrasion. 
ae of polvest The material also exhibits fine elec d 

cd i their basic applications. He de seribed trical and cold tle properties. It is \ 

neweomer the polyester field) and r 

4 during his talk constructed poly wfaces. The new 

out in Dr 

glass cloth have been produced for flo 
x vears and have more than proven |): Mus 
| tested these boats to a considerable polvester boat both reinforced with ts 
— extent. A polyester glass fabric boat glass cloth. A male and female forn 
a a ean be made in one day, while a was used (also made from polyeste: 
ee comparable wood boat would take 3 glass) and a vacuum was introduced 
mek nonths. Although it is diffieult te between the mold halves at the same \ 
ie puncture, the Navy equips each boat time the resin was poured. A’ glass 
7 , vith a repair kit and trains person cloth preform had previously been t 
my nel te make repairs when and if eut and shaped. The boat was molded gest 
Necessary in an upside down pesition and che 

Sport cars made from the same resin. Was poured along the lower 
material are fast becoming popular, edge. Suction was introduced at the 
topside, causing the resin to flow a 
ae we With the convent t top. Within 10 minutes the boat was 
One major ad cured and removed from the mold 
ratio, Where, 
a ae plastics are O.8 to 4 ft. Ibs. per inch \n enthusiastic question and ans , M 
of noteh, polyester reinforced with period followed Dh Muskat’s 
i vlass fabric 40 ft. Ibs. talk. All agreed that it was one of , 

. per inch of noteh. The curing of this the most interested discussions held . 
esin can. be closely controlled by thor 

1! 
new 
3 double barreled program at. the The first new compound presented 
ruary meeting Was the new, fast, curing, phenolic, l 

"7 The first barrel was ai shoet into BM-1I8750. This is similar to Durez 

the future, with and Monsanto GP-1000, Because 

the film, “Flight { the Future.” of its fast curing character, caution 

This had all the 
Mr. Edward Vaill then) presented heated. 
the major portion of the program, is Bake 
Compression BMQ-11995, which is a_ glass 
Molding.” This subject might be di filled phenolic. Though melamine is 
Forty eight ‘PI 


Front Row: A. Ray, Ray Products Co., House Committee; Bob Whann, North American 
Aviation. President: Clint Booth, Formica Co., National Committeeman; Joe Potoczky 
Aorbee Plastics, Membership 
Bock Row: Walt Kadlec, DuPont, Secretary; Austin Herbst, Irvington Varnish, Program 
Philadelphia Speakers Describe Work 
Of Netional Education Committee 
A. J. Kissileff 
delphia Section in conjunction cluding explanatory charts and graphs 
he Area Section of SPI met at will appear in an early issue 
k Institute February 24th. In Journal. 
ng the speakers, Jack Stokes The next speaker was 
briefly how Princeton Uni Bryce Maxwell, instructor 
eventually recognized the need ton in the Plastic Laborato: 
jucation in plastics. Officials he teaches the practical side 
eton, after consultation with tics. Professor Maxwell 
an intensive study of rec B.S.M.E. at Princeton in 
dations made by the Society, Which he served with the 
ected to prepare a curriculun At present he is a Research 
dents desiring to enter this ciate at the University with a 
ment grant to study the 
id the course and set it) in properties of plastics. He 
Princeton selected Professo. assistant Professor of E) 
Rahm who received his B.S. the Plastics School. He has 
University of Michigan it Secretary to the SPE 
industrial training Was gal Committe 
Pont, Picatinny Arsenal and Professor Maxwell’s subject 
ighs Co. Prof. Rahm first ng of Polystyrene” brough 
gy at University of Ill es of crazing, but went a healthy 
926 at Princeton. During farther by outlining ways 
served as Plastic Eng nate such crazing. He stated that 
oup Leader with the Na problem has been reduced 
fense research council. He is by improved molecular dist: 
to Various technica elimination of residual 
ind author of a book “Plas changes in design of 
M ng.” He will be remembered duce strain to a much 
is a former Chairman ot mum. He pointed out the 
a tional Committee. portance of protecting 
ng up standards fer edu the finished part fron 
irses, the University has terials which have a craz 
to obtain the cooperatior polystyrene. Other factors 
Ss. Armed Forces develop more careful design of molds, and the 
search projects \ work addition of surface coating 
nt has also been installed protection, according te 
eached the stage where Maxwell, will be also of 
S now supplying instruc aid. 
her institutions. The course, Because of the ature ¢ 
y Prof. Rahm is setup it ng, invitations were sent 
ams to cover both under ail colleges mn tne area, 
nd graduate students they send faculty men bers 
Rahm advised this re n plastics to attend. Wt 
it complete resume, it out Was not great, there 
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products to 


nterest. As a result, consideratior 
will be more serlous and active nm the 


near future of a program designed 


t nerease college level effort to add 
plastics courses It this section of the 
country. It will be interesting to 


watch the developments. 

For the first time in several vea 
Dick Bishop was not on hand, Because 
of illness) Diek could not 
Everyone wishes him speedy re 


attend 


covery 

Walter Fuller has resigned his po 
sition with American Viscose Corp 
oration to accept the role of Chief 
Plastics Engineer with Ocean City 
Manufacturing Company of VPhilade 
phia, one of the ndustry’s rapidly 
growing members. 

Philly’s March Meeting will dea 
with “Deep Drawing of Polystyren: 
Sheet,” with Dow Chemical’s Krep 
scott as the speaker, 

George Koch, last year’s local Pres 
ident has accepted the job of Cha 
man of the Annual Outing Committee 
Judging from past experience, We ca! 
look forward to another relaxing and 
enjoyable affair. 

Interest in the 19545 National 
ference, to which Philly will play 


host is already beginning to run higt 


Because of the rapid increase in met 


bership 2 appli ations received 
since January meeting t appeas 


that all phases will have ample pe 
sonnel to carry on the huge job 
organizing the Convention 


Plastics Decorating 
ls Buffalo Topic 
Arthur G. Scutt 


Mr. Hamilton BE. MacArthur of th 
Conforming Matrix Corporat or 
Cleveland, Ohio addressed the Butfal: 


Section of Plastics Engineers at the 


‘ 
monthly meeting held Friday evening, 


February 20t) 
M: MacArthur discussed many 
the problems involved in the paint 


of plastic tovs, decorative moldings 
and panels and manufacturers emt 
lems, Plastics are painted to inerea 
their eVe appeal and generaliy mat 
color con binat ris “ure used Phe 


problen s arise because of the masks 
on paint shields necessary 
frie one of the colors to spec ‘ 
area 

Mr. MacArthur's company makes 
precision painting masks by ele 
plating a form over the molded part 
The forms are usUaLlIV aSSen bled w 
fixtures to 
the molded part during painting. Ac 


of one half a thousandt} 


accurately hold and sea 


CUraCles 
of ar nch are commonly obtairnes 


painting such things as emble: 


automobiles and refrigerators 
During the discussion period folle 

ng the talk Mr. MacArthur gave ad 
ce on many specifi problen Ss and 


showed n any types of masks and the 


products resulting 


- 


Southern California Officers 
es 
| 


Hartford office spoke on phenolics. 


Furniture Drawers Molded of 
Phenolic Have Many Advantages 


Trends in Molding Thermoset Plastics 
Discussed at Western New England 
E. J. Sweeney 


“Trends ino Molded Thermosetting the advantage over wooden drawers 
‘usties” was the program. title for in cleaning, sticking and drying 
the Western New England Section’s at joints. 

The melamine picture was presented 
Vaill, Manager of Bakelite Company's by Mr. W. A. Ward of American 
Cyanamid Co. Mr. Ward showed slides 


February 4th dinner meeting. Mr. 


The phenolic production has tn on the various designs in Melamin 
creased and is expected to continue to tableware. He went into the history 
increase although the rate of expan of this development briefly. He 
sion is not as rapid as some of the showed examples of Melamine 
newer plastics, The trend is toward temperature material and explained 
faster curing, larger molding, and in the molding technique. 
come enses, higher strength. The The dinner and business meeting 
speaker discussed the advantages of was held before the speaking 

high strength glass filled molding gram. Mr. E. Childs introduced 
compound that the Bakelite Company committee chairmen for the coming 

recently developed, This material, year, The members were also 
designated as BMQ-11995, is a glass fied of the change in the Annual 
filled two step compound with ex Dance from May to December, 
cellent chemical, electrical and heat Ray Mazur spoke briefly on the 
sistant properties as well as having bership program, 


ager, for F. J. Stokes Mac} 
Philadelphia, Pa. 

Due to the flu and a post 
of the meeting our group 
smaller than usual. 

Therefore the meeting 
to informal discussion of 
bility of automatic mold 


necessary considerations of 
parts and mold design plan: 
tain successful applications 
plastic and thermosetting 
Several samples of aut 
molded parts were displayed 

An informal dinner meeti: 
Manochios Grill and Restau 
ceded the meeting. 


JANUARY MEETING 


The January meeting of thy 
ern Indiana Section of the S 
Plastics Engineers, Ine., held 
uary 9th in the Chamber 
merce Building, Fort Wayn 
cas called to order by ow 
ident, Mr. Cecil W. Armst 
After Mr. Armstrong 
duly applauded, he then a 
that the new officers for tl} 
Veal would be as follows: 


Dr. Ivan Planck of the 


Technical College Vice-] 
Mr. Philip A. Leonard of the ¥ 
Plastic Corporation S 


Treasurer. 
The next orde) of busine 


presentation of a certificat 
nitior to our past presid 
Ferris A. Newman, which 
sented by Mr. Armstrong 
tion of Mr. Newman’s se} 

Minutes of the previou 
were read by the Secretary-1 
and approved. 

The speaker for the ever 
Rex Sradt, President of 
Corp., Warsaw, Indiana was 
troduced by Mr. Armstrong 
Bradt’s talk was a discussi 
physical properties and 


new glass tilled polystyrene 


he has developed and = samj 
molded out of Fiberfil Vere 


Manco Promotes 


Joseph Healey 


high shock resistance and = strength. 
Mr. Vaill showed sample moldings 


and compared the properties unde) 


Mel ndale, Michigan, Keb 


Indiana Group Sees 


various molding conditions. The ma M. A. Nichols, president M 
terial makes the strongest molding Robots at Work Products, Ine., producers 
vhen the fibers are aligned in the di beryllium copper cavities a 
ection required to produce maximun James O. Martin today announced the appoe . 
strength, BMQ-11995 is not yet avail Joseph P. Healey, vice pres 
able in) production quantities, Samp The February meeting of the North general sales manager 
can be obtained for development ern Indiana Section was held at the Healey, who has been w 
vork Chamber of Commerce Bldg, Ft. for five vears, will handle a 
The largwe phenolic moldings were Wayne the United States, Canad 
ustrated by the Wonderbar now The program consisted of a movis foreign countries. He is chi 
being molded for Servel, Inc., and a1 “Robots at Work,” narrated by Low the membership committe 
experimental one piece drawer for ell Thomas, and a very interesting tional Council of the Societ 
furniture. Mr, Vaill explained the ad presentation of the “Story of Auto tic Engineers. He will 1 
intage of thi type drawer ove matic Molding” by Mr. S. S. Hell have his headquarters Butt 


vooden drawet The drawers have well, the Chicago District Sales Man York 
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toured the new RCA 


New York Topic ""In-Plant Trainin 
t n Cincinnati on Thursday, 


and witnessed the manu 


Programs for Large and Small Plants’ 


very nteresting One and 


A. M. Merrill vant to sincerely thank the follow 


ately 65 members and 
the New York Section at- 
egular dinner meeting on 
1S at the Gotham Hotel, 
talk on “In-Plant Trait 
ams tor Small and Large 
ints” by Bleick von Bleick 
of Management Services 
Robe rt Sherwood, 
nsultant, had been sched 
peak on “Slush Molding 
ques and Future,” but was 
attend the meeting owing 
Movies of actual plant op 
volving slush molding were 
with a running cot 
vin lL. Rubin, Robinson 
and Section prograt 
well as by other Sec 


n the absence of Mr. 


Bleicken stated that the 
end is towards the use of 
nanagement instead ot 
s for training plant perso! 
need for training programs 
elated to management ap 
national manpower needs 
ble shortages. The speaker 
ed that smart management 

nanpower shortages and 
ait for them to develop 
company’s manpower needs 
stimated on the basis of Its 
n and sales volumes, turn- 
experienced labor, and the 


military draft on exist 


ng a training program, 
factors are important: 
ist bo aroused in the tral 
nstruction should be xz 
per ntelligence level 
at specific objectives; 
ng should satisfy both 
ind trainee; and (4) n 
should practice what it 
the instructions. Adequate 
ptions, Wage structures, 
and upgrading methods, 
ng follow-ups or controls 
f great value. In conclusion, 
Bleicken mentioned aids pro 
ty and state education de 
trade schools, libraries, 
iltants in planning and carry 
aining programs. 
president Saul Blitz, Noma 
rp., presided over the bus! 
n preceding the talk, and 
d the guests present, includ 
. Healey, Manco Pro 
and national membership 
chairman. Stanley Bind 
son Plastics Corp. and na 
president, reported o1 the 
nal conference in Boston. 


d growth of the Society for 


RNAL, March, 1%» 


personnel for helping to make 


the evening a pleasant and instruc 
one: Messrs. Dunean, VanWage 


Hanbold, Rovalty, Kaeser, Swat 


nates Indicate i 


rshi rf My 1 nay 
1"), Miami Valley Section 


ed the for ath ani proud of the elevation of one 
tions 
tiona pu com! bovs and tormet resident of the 
consulting Section to thre National Presidency 
of the Society of Plastics Eng 
Inc. Walter Iman, elected 
' . high post at t| nt Annual 
if the Sectior 
the nical Conterence at Boston, 
Ktee, reported a1 served Miami Val 
the plasti eae we know that he 
program being undertake! for the Nation: 
th the New Yor Joh Brierley, 
oft an. cun D recto? 
cto 


ia) 


«i 
urse Nas Deen prepa has transferre 
members, and much o the Bakelite Corp 
ecessary equipment has been o sentative, to the 
tained. Further fur are needed ’ ‘o.. Miamisburg, O. 
purchase the remaining equipment, tvron Nelson, of the Nation: 
and a resolution Was passed by tl “meth Co., Davt 
Section to contribute $250) fron honored by his. selectior 
Additional funds will be at the Kichth Annual Tech 
om member companies, Management Conference, Re 
re dist! buted Plastics Division, Society of 
; Nova-Plas tics Industry (SPT) held at 
and the meeting closed han Hote |. Washington, D. ©., 
for a door prize con February 18. Mr. Nelson spoke 
anese Corp. of Amet “Finishes for and Surface Qua 
of Glass Fiber Reinforced Molding 
were added by He also participated in a Panel 
February, as fo cussion on Case Histories of 
al, Ideal Plastics cessful Products, by talking o1 
Corp.; né &. Davis, Majestic for Accounting Mach 
Molded Products, Ine.; Joseph G. De Our best wishes for a speedy re 
Vito, rilbert Plastics Co.; Joseph covery to Charley Selz who in re 
Esak, Poly Plastic Products, Ine.: cupe rating fron : recent ser 
Delbert F. Jurgensen, Congoleun llness. 
Nairn, Inc.; Myron Maibrunn, Robi: 
son Plastics Corp.; T. G. Nock, Shell 
Chemical Corp.; Julian Paul, Carbide Plastisol Bulletin 
& Carbon Chemicals, Co.; Fred F 
Petersen, Westchester Plastics 
and Irvin L. Tubb, International Bus 
ness Machines Corp 


Krilium and TV 


At Miami Valley 
John L. Russell 


al Valley Section, SPE held its 
neeting under its new President, 
Merke. This consisted of a dinne) 
meeting on Thursday, February 
the Wishing Well, Centerville, © 
program chairman for the 
was Otto Fiedler and 
speaker wi: Mr. I. O Salye r, of the ‘ for new brochure 
Monsant al . Central Re 
arcl aborato it ayton. M) 


sear 


neipa Write, wire or phone 


Salve 


A 
mem be justly 
\ 
a 
| 
j 
i « 
ra 
Copies of the bulletin on the Hysol soe 
nt Serie plast can be obtained 
i, 
i 
isa 
MAN 
movie and also gave a short talk ot I \\\s 2411 Schacter Rd. Melvindale, Mich. 
the development of Krilium together Telephone — Detroit: Warwick 8-749) 
) ety for soul conditione! 4 
Pitt 


Phenolic Molding and Properties of 


Glass Filled Phenolic Interest Detroit 
Emil R. Gazdick 


The Detroit Section of the SPE 

ill have a windfall for their March 
neeting. We will play host to a Na- 
tional Council meeting to be held in 
Detroit on March 27th., at the Rack 
ham Memorial Bldg. 

The Section dinner will also be 
held at the Rackham Memorial Bldg 
on the same date. Walter Oelman 
our National President along with 
those National Directors who = are 
chairmen of National committees have 
kindly consented to give this section 
a review of the accomplishments of 
the Society to date and the outlook 
for its growth in the future. The 
members will have the rare oppor- 
tunity of having their questions 
answered personally by the men re 
sponsible for the guidance of the So- 
ciety this year. 

This March meeting follows an- 
other exceptional dinner meeting 
vhich was held at the Rackham Mem 
orial Building on February 20th. Mr. 
Kdward F, Borro, development engi 
neer for Durez Plastics and Chem 
cals, Ine., of N. Tonawanda, New 
York, presented a paper on “Com 
pression and Vlunger Molding of 
Phenolies.” His paper supple- 
mented with “Procedures and Prop 
erties of Glass Filled Phenolics.” 

Mr. Borro supplemented his talk 
vith slides correlating the various 


variables in the construction of com 
pression and closed molds and thei: 
effects on thermoset molded parts. 

In his discussion of procedures and 
properties of glass filled) phenolics 
Various samples of different types 
Were exhibited and their processing 
properties were described. 

This section is indebted to Mr. 
Borro for his technical presentation 
ofa subject of interest to all molders. 

Our section president Mr. Bill De 
Galen has chosen the following com 
mittee chairmen. Along with these 
chairmenships Mrs. Mary Denny of 
H. Whitlock Associates, Inec., has 
kindly consented to act as recording 
secretary. 

Program — W. R. Walsh Mon 
santo Chemical Company; Nominat- 
ing — A. J. Tripp Detroit Plastic 
Tile Company; Election Inspection — 
kd MeElligott Swedish Crucible 


Steel Co.; Finance — Sam Paul 
Motor City Plastics; House — Roy 
Smith Yardley Plastics Co.; Mem- 
bership Carl Whitlock C. 
Whitlock Associates, Inc.; Credentials 
Iver Freeman Reed Prentice 
Machine Company; Publicity — EF. R. 
Gazdick Evans-Winter-Hebb, Ine.; 
Educational Kk. W. Tillotson 
Wayne University; Professional Ac- 
tivities Gordon Thayer Dow 


Chemical Company. 


Thomas E. Orr Award 
Placques Are Ready 


Frank A. Martin 


The Cleveland-Akron Section met 
for dinner at the Spanish Tavern, 
Brecksville, Ohio on February 23. In 
contrast to the usual custom of hav 
ing a technical speaker, the program 
provided by Sherman Crawford was 
an excellent film on the “Highlights 
of the 1952 Football Season of the 
Cleveland Browns.” Lou “The Toe” 
Groza who last season set a new 
place-kicking presented — the 
film, and discussed the Browns opera 
tions generally. Cleveland being the 
football hot-bed that it is, the talk 
Wits Very well received, 

Two gold plaques, one for Case 
Institute of Technology and one for 
the University of Akron, commemora 
ting the Thomas Ek. Orr award have 
been obtained for presentation. Mrs 
Kathryn Orr who is now making het 
residence at the Lake Shore Hotel 
is affiliating with the Section as an 
associate member. 

Major committee assignments for 


record 


the year were announced as follows: 


Fiftu two 


Vie Blatter of National Rubber Ma- 
chinery is Program Chairman, and 
Allen Valentine of Plastic Engineer 
ing is House Chairman. Other ap 
pointments will be announced later. 


Laminated Wood and 
Mold Steel: St. Louis 


George A. Stein 


The attendance at St. Louis Sec 
tion meetings is constantly increasing 
due to revitalized) program com 
mittee and excellent program prepa 
ration, Several new members have 
joined during the past month. 

The February 24th meeting was 
preceded by an excellent dinner at 
tended by approximately forty mem 
bers and guests. 

The speaker for the evening was 
Mr. George Power, Senior Project 
Engineer of The Formica Company, 
and chairman of the Cincinnati See 
tion of SPE. 

Mr. Power's talk was specifically 
directed to uses of PREGWOOD lam 
inated wood products for decorative 
and industrial items, but also gave 
excellent coverage to uses of othe 


high pressure laminates. 
phenolic, melamine, and si 
ducts. 

His talk was illustrated 
ed and black-and-white slid 
as With numerous samples 
passed among the audienc 
ination. 

The meeting was closed 
usual attendance prize dra 
session's prizes were donat 
Formica Company and 
Plastics. 


JANUARY MEETING 


Mr. George Brumbach of 
enter Steel Company of 
Pennsylvania spoke at the 
meeting of the St. Louis s 
the Society of Plastics Eng 
traced the history of m 
from their inception to tl 
array of tailor made steels 
most every mold requireme 
plastics Industry. Particular 
was placed on the procedur 
hobbing and the steels best 
to certain types of cavities 
hibited photos of a hobbed « 
a large motor housing whic! 
cessfully done despite the d 


and the intricate detail. Accord 


Mr. Brumbach the only lin 


tor of the size of the hobbed 


seems to he the capacity of 
bing press. 


The January meeting was 


est meeting the SPE has 
Louis and was due to the 


the Carpenter Steel Co. and | 


number of tool and dis 


Louis who were present as 


Richard M. Weber 


The February meeting otf 
ciety of Plastics Engineer 
Gate Section, proved to bh 
lively one and it is felt 
members benefited greatly 
program otfered. 

Taylor & Art, Inc. of Oak 
our guest speakers. Aside 
markable exhibit of decorat 
cated pieces their artist, 
Johnson demonstrated vat 
ing techniques. emplo: 
trical tools and drills and 
colored the pieces carved si 
see how the display pieces 

One member showed a 
invention, brought into his 
provoked much laughter 


Golden Gate Sees 


Decorative Fabrication 


M 


The program was conclud 


illustrated with 
polyester resil 


talk, 


samples, on 


of inelusions. Jim Rae of I) 


Plastics Service Oakland, 
speaker. Our attention was 
from such objects as cast s: 
brains and abnormal teeth 


usual humor. In all, the meet 


one of our best. 
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Elec! 2 Motors 
(Continued from Page 34) 
deve at of Thrust Washer 
teresting development is the thrust washet 
tric motors to resist the endplay of the motor. 
iginal design for washers of this type co 
ilcanized sheet fiber or phenolic sheet materia 
the requirement for quiet operation, a syt 
ber Washer is used which is housed in a steel 
this construction, very close endplay 
is Well as quietness In operatior 
development made possible by the use of plas 
phenolic sheet material bonded to syntheti 
velopment of Blower 
ginal design of the blower is the cast ron 
ble iron type. For use in motors for hazardous 
a brass or bronze type is supplied. 
cast aluminum blower which can be used fon 
itions where certain corrosive conditions are 
any corrosive conditions, however, none of 
‘ iterials are satisfactory and the molded blowe) 


ised. (Figure 10) 


blower is made possible by the development of 


nes, polyester glass molding compounds, ete. 
ain objection to the molded blower is the high 


r the molds. 
Fleetric Motors 1900-1952 
11 shows the comparative sizes of the motor 
1900 and 1952 of the same horsepower rating. 
apparent that reduction in size cannot be made 
provements in techniques and materials, and 
tics have played, and will continue to play, a1 


nt part. 


(Continued from Page 4) 


\ tain quantity (will be decided according to the 
expect to recerlve through you k nad coopera 
an 


Plastie foils or sheets made by leading Ame 


anufactuvers. 


t be possible to make ndelible printings 
Plastic foils or sheets, we would then like t 
Machines suitable fo such printing Works 
| qualities of Inks or Colours especially used 
these works. 
case that it is not possible to make firect 
ntings on the plastic foils, we would ther 
sses or machines for “plating” any kind of 
ers with plastic foil (as per enclosed samples) 
ne and or both sides or surfaces. 
l the itte case, no printing machines al 
eolours (as equested unace pa ipl +) 
he needed 
nst ictions the ise { the ‘ este 
s, inks or colours and plastic mate ils 
NCES: Please apply t 
Banea Commercial Italiana I 
Italy 
Banea A. Grasso & Figlio, Torino, Ita 
Banco di Roma, Torino, Italy 
Manufacturers Trust Co., Sixt 


Ave., New Yo N. 
(with which bank ou Mr. Felix A. Put 


aturo keeps a C A) 


eciate 
(art ‘ 
M | Lere astics « oe rhe {f the va 
is items he ad patented and made up samples of, 
c tems are used for sporting goods and other auto 
t S as specia attachments il vhich items are 
primarily made out of plasties A wide distribution of 
Sales 1s ss ‘ ! f he could get said articles on the 
narket, either thru a manufacturer, or thru a manufact 
buto both 
have contact witl manufacturers who 
make woodftlour in various grades, species and prices, and 
f you know of any of your members of your industry 
that use that item, let me know, and I will be glad to get 
n touct Witt said producers for said manufacturers, 


Elmer E. Meyer 


Plastics and Dielectric Materials, contains reprints of 
articles which appeared in Electrical Manufacturing fron 
Decen bye r 1949 to December 1952 Topics treated Include 
fluorocarbon resins, silicone-rubber insulation, cast-resin 
embedments, ceramic materials, glass-fiber paper, organo 
boron resins, applying insulating varnishes. Anyone in 
terested in the use of plastics as dielectric materials will 
find this little book worth his while. Ninety one pages, 
paper bound The Gage Publishing Co., 1250 Sixth Ave 


New Yo k 70), N \ It ce three dollars, 


use IMS SILICONE BOMB 
as a GUIDE and 
KNOCKOUT PIN 
+ Lubricant 


CLEAN! LONG LASTING! 
Does Not Bleed Out.... 
Lasy to Apply / 
For all Cores, Cams, Pins 
and Moving Moid Parts 


Lengthens Mold Life - 
Reduces Scrap / 
PRICE PER CAN....... $ 2.00 


UNBROKEN DOZEN.... 18.00 
UNBROKEN GROSS... .. 


7 kind cooperation in this matter will be much ap- . 
lay | 
— 
IMS 
SILICONE 
i 
CLEVELAND 13, OHIO PENTON BLDG. 
RNAL, Mareh, 195 Figty three 


Plastics Literature 


(Continued from Page 40) 


law of diminishing returns but for the present, at least, 
to obtain a complete coverage. 
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Dlgsti in Surgery 


(Continued from Page 25) 


any, many others could be cited to swell the 
s where plastics are invading the human body. 
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ts of the human body with our so called syn- 
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